WO 2012/ 048775PCT/ EP2011/ 004608 - 1 - Pyrrolidinones as Met AP-2 inhibitors
The invention relates to conpounds of the formula | R4 N { O R3 8 10in
whi ch Rldenotes (CH2)nArl, (CH2)nhlet, (CH2),Cyc, GC- CH2- NHCOA A
15R2denoWEs20i M8y TAr 2, CH[ B( OH) 2] CH2Het, G- Ar2, CH( CECH) piteBi? ll(anHet,
(CH2), Cyc or A, R3denotes OH, Hal, NH2,-€N, CF3, CHF2 or N3, R4denotes H or
al kyl having 1, 2, 3 or 4 C atoms, 20R2 and R4 together also denote

al kyl ene having 2, 3, 4 or 5 C atons, where one CH2 group nay al so be

repl aced by NH, NA, N COA N-§CHZ)Ar3 N- CHZénHetZ CH A, CH 0-(CH2) nAr 3,
N-SO2A or 0 and/or may tFéyﬂ'mlu:lmameaag tABA2linhvibitarsohenyl , napht hyl
or biphenyl, each of which is unsubsti- tuted or nono-, di-, tri-, tetra-
or pentasubstituted by Hal, A OH QOA NH2, NHA NA2, NOZ, CN, COON, COOA,

CONH2,  CONHA;s qg}}@% %?éf l?&’%i GO % SO2NH2 and/ or SQ2A,
Ar2denot es pheny , rlg"% I'p gn I Heac lﬂﬁév\,hlch IS unsubsti- tuted

m) o-, -, tri-, tetra- orRﬁentasubstltuted by Hal, A OH QOGA NH2,
NOZ CN, COON, COOA/CC]\IH HA, CONA2, NHCOA, NHSOQ2A, COA,

CHO Hetl, SO2NH2 and/ or SQ2A,y WO 01 048775PCT/ EP2011/ 004608 Arsdenot es
phenyl which is unsubstltmzdo 10r tI’ISIUbStI- tuted by Hal, OH,
QA and/or A, Hetdenotes a nono- ycI i B saturated, unsaturated or
aromati c 5heterocycle having 1 €0 R? and/or 0 and/or S atons which is
unsubstituted or nono-, di- or trisubstituted by Hal, A OH QOA NH2, NHA
NAZ2, NO2, Cih whieB\, COOA (CE12) CONH2, (CH2) nCONHA, (CHZ) NCONA2, NHCOA,
NHSOZﬂ\O ,CHO, Het', 302NH2, 302A and/or =0, 10Het'denotes a monocyclic
sat ur at ed, ﬁ"nsaturat edepptasr &Hﬂ)ﬂﬁﬁ HEHedletc(CHB.G¥&i ng Ito 4 N, and/or O
and/or S atons which i nsubstituted or nmono-, di- or irisubstituted by
Hal , A, OH, OA NH2, W NA2, NO2, CN, C001-1 and/or COOA, 15Het 2denotes
pyridyl, pyrimdinyl, FOGH,-NHC@Aybr Al mi dazolyl, pyrrolyl, oxazolyl,
oxadi azol yl, isoxazolyl, thiazolyl, triazolyl, tetrazolyl or thiadiazole,
Adenot es un®Panched odehbmqh}r@),aﬂrfgyﬂ:H[m@m)g]a—lz]ﬁtC atonms, in 20which 1-7 H
at oms 1ray be repl aced F, OH, CHO CQOA, COOA, CN CONA2. GONNA
and/ or CONH2, and/or i |ch one or two non-adjacent CH and/or CH2 groups
may be repl aced by 0, Nand/ eH oH(ERELBReY CAAMELRORLRE YR C al ky
having 3-7 C atoms, Hal denotes F : denot es” 0, 2, 3 or 4,
and phar mac®iti cal I y deabies GHI Hal, Nlaﬂt(m}ECE,g a(DIdF@beNgm sorrers t her eof ,
30i ncl udi ng i xtures thereof in all ratios. The |nvent| on was based on the

obj ect of ffnding novE8eNetsIdehakvhEaviRg W2 3¥14C eESrties, in particular
t hose2@hi ch 4us

005 oaarso BBy 13 il ey 196 RHBREGRYIENR RivIHEES, S UTBFRY é%drfp%u“ﬁ%es’eof t he
formula | and salts tbaeddil, eoup mayalscmbe adplaced by N,dANAgNe@OApr operti es
while being well tole Ln p | ar t/ge exhibjt .a5r tor

modul at ory and/ or inh Cf%ﬁéa%@ﬁ%t%‘ﬂ %‘f‘éﬁgégﬂ&'eﬁiggii‘%o

met hi oni ne ami nopepti ¢ Ef“or(rh@ AB)subRffutefH @(I y on the sub-type MetAP-2.
They can be used as ne I caments agal nst cahcer, but al so as nedi canents

whi ch2gosi tifwel y i nfl denoEsfmenyétmmbitmydmr btp]‘teral sachofiwhich smemsubstigai nst
10i nfl ammat i on.

tuted or mono-, di-, tri-, tetra- or pentasubstituted by Hal, A, OH,
OA, NHz, NHA, NA;, NO,, CN, COOH, COOA, CONH;, CONHA,
CONA,, NHCOA, NHSO,A, COA, CHO, Het', SO,NH, and/or
30 SO:A,
AP denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or mono-, di-, tri-, tetra- or pentasubstituted by Hal, A, OH,
OA, NHz, NHA, NA;, NO,, CN, COOH, COOA, CONH,, CONHA,
CONA,, NHCOA, NHSO,A, COA, CHO, Het', SO,NH, and/or
35 SOA,



It has been found that the S enantionmer of the conpounds according to the
invention is significantly nore active against MetAP-2 than the mrror

i mge (R 15enantioner). Oher hydroxyl-substituted pyrrolidi nones are_ known
from zeMAUHMME 7S ur Naturforschung, B: Chemical Sciences’(18%4) ”0021@(811)
1586-95; Analytica Chimca Acta (1987),-202, 167-74; 20Journal of

El ectroanal ytical Chem stry and Interfacial Elect rochem' stry (1988),
239(1-2), 161-73; Zeitschrift fuer NaturforPart B: Anorg. Chem Og. Chem
(1978), 338(12), 1540-6; 25J. Chem  Soc. (1965ﬁ) Cct.), 5556-62; J. Chem
Soc. (1965) A %O:t ), segotes phgnyh whidnisunssbetiuird osmescr +dit etnsybstzi des
and N-al koxyam des whi V) P tory activity and can be used
for the inhibition of t'gt%dh% Iqalw%ﬂ-@ecs)gsddq}&r){b%artl cular for the treatnent of
di seases, siddt as, fordeammspémonmmrm@rchcwlatwatedeuaé;amraeted orsardmpaudent on
angi ogenesis. WO 02/081415 descri pes, Met AP-2 jnhibitors which be used
for the treatment of &Fﬁf@?yﬁﬁi@ﬂﬁ?ﬁg I\Fpﬁrtﬂ‘?ﬁ‘ B UeS AeMA ?

ooul ar neovascul ari Zatu?*%ﬁ"%‘ﬁa%ﬁéﬁﬁ"?ﬁbc [RGB ETH) Baco0s . 4
10 2006 0L 114 deschNuS iy, exaopaRRoR0e, (oM o 1oL
: Snphoma 5 The acti 0285#2) &ﬂ@“@ﬁn@ﬁﬁu‘égﬁa@o%(ﬁé& g'% A rf%?éh&t agal nst
cancer lies in particyjat Sﬁzﬂﬁfg,oﬁﬁ?h?’br%' nst angi ogenesi s.

Ang| ogﬁnem S i nh| bi ti on has prov in nore than 70 di seases, such
exaffgte, ovar idenotesn eroroeyciBpsaterated pinsdturaled Gaacirats betero-

Ph | . 2004, 44, S140). b bito et al Rev.
e oy sea, o9y TS 4005 ch B al S B RuSin & upSiper
Metastas. Rev. 2001, %ﬂtuté’@a} mdﬁoab%tobﬁir?dﬁgﬂm%fbgpﬁa@%a@hﬁ CﬁfK‘ONHPCW ar

degeneration (E. Ng et 23," 3706).
Prot eases regul ate nalhwU'l/hlllﬂAerPé@t. GH| CQQH@’@é@rsCO@iPctl cularly the

oot e 11 pliithg and SPORES HAGE e pPakL ShE WiEnl! B 8aRaBbREP honor ma

proteins and the deacbkazalQlaka@azat, iisniazen, Qﬁ:a&@lgultﬁéﬂﬂw Ritizelyner 1 n
particular, the anino-term nal nodi- fication of nascent polypeptides

represents the nost fthigdiégelenodul ati on. Ani noproteases are

ferm nus. of “popti des 8P prstanarcfl BRoEi e H8ThPURoGIORN BB TRdP a co-
or post-translatory nhie 1 ﬁﬁ%bhs%aheeaepmeewFdatsleBél\eHAE)Hcgleaves
term 281 net hi oni ne of nascent peptides |2}£art| cular if the penultimte

amino acid i s small afPAeRaydd (C&N‘?m NElAGRRd/opCENEer Thr VaI Pro
or Cys). 30In many di 36a86¢ nﬁ’(nﬁ\?cq?éﬁéorﬁﬂg'ngﬂ‘ﬁﬁﬁéeeat'(gﬁ Qbﬁnﬁrcﬁ y at

the centre of the disease or has a worsenin e pro &on of
the disease. |n cancemasventepladed b?(?,rmlaﬁdkﬁm’bgenea s resul ts | n the
tumour increasing in size and being able to enter other organs. O her

di seases in which anngCVSB genesis plays an inportant role are psoriasis,
art hrgsis, @;r%erl oscl @éﬂéfe% ﬁc g}ks, éﬁﬁ % as di abetic retinopathy,
age-i nduced cul ar degener u eos S |r| s or neovascul ar gl aucomm,
furthernor eHah |ananﬂanuﬁnﬁi(NTBeochpounds of the formula | on which this
i nvention is based, ositions which conprise these conpounds, and the
processes dBscri bed cggﬁ?ﬁﬁé)ﬂe%e r'dﬁled for the treatnent of these

di seases. 5 lﬁﬁ?ﬂ? t or a
pharnaceutl?gﬁﬁggggggggg%ng sal't ?ﬁefeégggﬁgba gﬁﬁ?§%§¥£ '§QEé$%ﬁ t r eat ment
of canpger, inoludiog mjxsioes thereotinralimatipssuch as, for exanple, carcinomas (of
t he )ungs, pancreas, thyroid, bladder or colon), nyeloid diseases (for
exanpl e nyel oi d | eukaem a) 10or adenomas (for exanple viIIous colon
adenoms) . THFRCEHICH g bagéar%embwjétﬁ%fma Vel hﬁhﬁ@%

urogenital, nphati ¢ system stomach and car

i ncl udi ng | uaéabtﬁepmmﬂmmmmaamdlarrmbm whidh d:amue a;raedlfmotlm prpparatmtl c

and/ or breaét gﬁClnoqe 15 The present invention therefore relates to
conpoygds a grEg ¢3St he invention as medicanents and/or nedi canent
actlve conpounds in the treatnment and/or prophylaxis of the said di seases
and to the use of compounds accord- 20 ing to the invention for the
preparation of a pharmaceutical for the treatnment and/or prophylaxis of the
said diseases and to a process for the treatnment of the said diseases
conprising the admnistration of one or nore conpounds according to the
invention to a patient in need of such an adm nistration. 25 It can be
shown that the conpounds according to the invention have an
antl-car0|nogen|c actlon The conpounds accordlng to the |nvent|on are.

-, P . T T T T . o,



rabbits; horses, cows, dogs, cats, etc. Animal nodels are of interest for
experinental investigations, providing a nodel for treatnent of a human
disease.“AQmﬁQﬁ4 %§ceptibility of a particular cell to tregtyemiodibhst he
conmpounds according to the invention can _be determned by in vitro testing.
Typically, a culture of the cell is i ncubated with a conpound according to
the invention at various 15 concentrations for a period of tinme which is
sufficient to allow the active agents to induce cell death or to inhibit

cell prolif i pn el l yitali r. mygratio u one
hour and onitr a%%ﬁ?e'ﬂ ﬁm{ﬁq ﬁ‘@ttﬁé%w'ﬁﬁ‘)t%ﬁh%ﬁ“&ea@ rlngjga g%égﬁgﬁ%éﬁgg?ﬁf?% ed

cel I's from aeby 0RsAbRAMArEhacDsi Operdibs Hileodiggwelitbigratbtier the
treatment are then determ ned. 20 The dose varies depending on the specific
conpound used, the specific dis- ease, the patient status, etc. A

t herapeutic i v I Gkent Lder Lk :

undesig ed céﬁ?’%@é‘!ﬁﬂ?'ﬁ@aﬁ&wﬁ%% %zgéﬂél%e ' [[n:bgg E‘%&%vﬁ%r 'bﬁg't\ﬁf%%?[f#rwn of the
patient is maétal proledses peeferasly BRnheitforges emdihbyestiiseMstAR)L partieda

consi derabl e reduction has occurred, for exanple an at |east about 50%
reduction i heihen e pubdyrreMetAR® . nay be continued until essentially no

mor e undesi iagby el Se 8kEd 4RI ARG AfaReiancid! buls, BETRedigifdpt1at the
conpounds according to the invention cause specli-'Tic Inhrbition o

Met AP- 2. Thevhichrpositidslydefuerdenfgt etatheisrmvaittalsonap nefdicaarheptseadsimstt an
advanq%peous i ol ogi cal activity which can be detected in the tests

descri bed, fi§rard Me, herein. In such Tests, the conpounds according to

t he 35i nvention exhibit and cause an inhibiting effect, which is usually
docunented by I1C50 values in a suitable range, preferably in the m cronol ar
range and nilleapbeér falid/thabthéh8 eramdicniearof the gempoundaddooidimg td the
conmpounds according to the invention can be ysed_to. achjieve, additive, or
Syner gl st i ¢ TBETBERds SN M Ve G OATR O LA A NS EoaRtAge (F
5radiq%?era@n%§ﬁaﬁgﬁpr to restore the efficacy of certain existing cancer
chrenp-"*t her api es and radi ot herapi es. The conpounds according to the

i nvention can also be used for the treatnent of obesity. Henri R Lijnen et
al . in ObesiQtper hydroxgl-suhstiyted pyirofidinenes @1@knogodeni bes t he use of

fumagillin, 1 Met = i,nhd bitor. LnAthe.r ction i - S i Jje. The
use of et - ARSI B Lo Rloa.Bo CopiFe iradty (ToaRivise] Tk deobr
treat ment ofarehgriatQhihficalhee tewan) 2o 167-P¥ 2011/ 085201 Al. 15 The
conmpounds accordngg to the invention can also be used for the treatnent of

mal ar 28, X. Jenerl&f Blgctroanatytieal Shemistnpand bijgriasiel Elesirochemisiny (19669)
descri bes t f gillin, an Met-AP2 inhibitor, for the treatnent of
mal ari a. 205$§gﬁgég%%t gg according to the invention can al so be used for

t he treat meleitsthiife fuegNgtuefst. Raet BryAssryl Chieyn. Oilge Cheen ofo7dt 33BR1 2)nhi bi tors
(conpounds of the fumagillin type) for the treat- nment of benign prostate
hypert r ophy 1°40d&scri bed in WO 2011/ 085198 Al . 25 Conpounds of the fornul a
| are also ta e _@nd sol vates of 30these conpounds,
furth@ﬁnoreJb?@%ﬁ%&%ﬁ?ﬁ@%¢?@(QégLséggéﬁgvatives. The invention also rel ates
to the opti dalhenacSaoo €1985)160€is), 856dikoners), salts, the enantioners, the
racemates, the diastereoners and the hydrates and sol vates of these
conpounds. The term sol vates of the conpounds is taken to 35nmean adducti ons
of inert so / ; Lehy ' hei r

nmut ual attrggtéirvev?b)rgggkgg%%ga eé&@t%?%%é%%%bgm %ﬁ@%d%i&hﬁabat es or
al koxi des. ha@e NGAFOZ STMbRUT/ B2 24hA @460 uséd for the inhibitiopfamgieut i cal |y
usabléOderivatives.iiﬂ%gﬁen to mean, for gx nple, the salts of the

a
conpounds a8EBFEENH R lar forha diesitmeRbobdisgases. SHEh &8, fr&x@mrleceArounds.
5The term pgggn j i ' unds of the fornula I
whi ch have beém%(??\gé%ry@rﬁrtefg?sépgpﬁ%greng?@nfb;ﬂ%g]?ggr kyl or acyl groups,
sugars or oWQdpHNBI4its descrives IetAP-€ inhjbitdry whichaseedbé nsétdorothgareézstm t o
formthe effecti¥e cogg unds according.to, the invention. These al so include

bi odegr adabMEBANFREF naiBacpralifprativeRitanatni, seewpalaid arthritise

i nvenggon, f A jeR b Bl A ; P (1995).
The express?gﬁggig?g%?ﬁvgﬁgﬁgﬁ%ﬁgy%gh5F§gb$%éOé#gﬁﬁ?%ﬁﬁséékﬁggﬁégﬁgﬁt or of
15a phar nacebesital active conpound which causes in a tissue, system animal
or human a biol ogical or nedical response which is sought or desired, for
exanpl e, by a researcher or physician. In addition, the expression
"therapeutically effective anount” denotes an 20anpunt which, conpared with
a correspondi ng subject who has not received this anount, has the foll ow ng
consequence: inproved treatnent, healing, prevention or elimnation of a

di sease, syndrone,




condition, conplaint, disorder or side effects or also the reduction in the
advance of a disease, condition or disorder. 25The expression

"t herapeyt | %fective anount” al so enconpasses the anpup i are
effecti vg‘%%ﬁ%#ﬁ asi ng normal physiol ogi cal function. Eﬁ)?mboﬁgbs
invention also relates to the use of m xfures of the conpounds of the
for-30mula I, for exanple m xtures of two diastereoners, for exanple in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are

particul arl I tures of stereoisone 35The

i nventi on %’@[2@‘%@9 @%éﬁg&ﬁﬁjgorapowﬂ ?%@Rmogepealﬁdng@q?rss s eof and
to a procesyi&P-bhghiBiiSRANRIch @anHe GSEPRIIINS tr‘éfatﬁwéﬁt 6ﬂ9ﬁ%héld‘ leBRGeipizar M-
WO 2012/ 048775PCT/ EP2011/ 004608 - 9 - ceutically usable salts, tautoners
and st er eoi sovidygtphesiaof , characterised in that a)a conpound of the
formula Il in which RL and R3 have the nmeanings indicated in Claim1, and
L dengfes C, Br, | or a free or reactively functionally nodified OH group,

is reacted V‘P'Hé"a@tldipm&é%n%odﬁb% édUdi’@ih?td) kthe RReMiBM bhhind®tansdr i iR2 and

R4 have the meanings indicated in Caim O 25b)for the preparation of
conmpounds ofPartieulaninthel actipn againsh aRQIOQé!ﬁaslésAwogéne@ﬁwmjhtﬂoﬂfhWO“

aami voeadiraR e B el el oo T xR B Bl b S |
radi cal R3 iSpigeirver aled. catd@omt Paarmadsic 200K344))S 1400)| Bragg camcepiAgr oup
W th 3 hal ogen atom or _replacing a halogen atomwi th N3, 10 and/or a base

or aci@ of abipiieh CRt. RenyvEincelyHamatob oWt 49t 91) srestate cancer (Bhove and
bel ow, the rhﬂ?ﬁ&l%ﬁ by ngnyc%?ﬂn tds %ebhﬁoéf?-% '(ﬂg &t?éﬁlﬂ](d‘rférssl‘r’t he

formula I, eSS express ed ot hérw’se. eno es a

unbr anched (nlsonaals)armrmlabamldegene:radloha(E. Ngéz‘t,aISCaA J@pt&hal?nol820950r 10 C
atons. A preferably denotes nethyl, furthernore ethyl, propyl, iso-

20pr opyl , f@?y ﬁgobutyl , sec-butyl or tert-butyl, furthernore al so
pentyl, - or 3-net hyl butyl, 1,1-, 1,2- or 2, 24imethyl propyl,

1-et h>;'|5pr opyI hexyl, 1-, 2- , 3- or 4-nethylpentyl, 1,1-, 1,2-, 1, 3-,
2,2-, 2,3- cHToteaSedirefgullaté many| diffdrent cel? paddegkbsit pdrticularly the modulation

1-et hyI -

1- e ro et hyl 2- et hyl propyl, 1,1,2- or, . . .
T 5 o i OB ERS BNt AP, Py UMATEP ISR GOnUR I STOSiR Fpeag et hyl
A preferabl 1TToM t iin
ahfoh 107 Ko ETBEpRIL PROGASINGS 16F pReHaRIf ORI AT KIS ol e
30Fur t@ her novafiowagtiedtioraot wgduta‘tontymotmm dncpwhbujar Hineaammtahkyal adi-ng
110 Oat o ich 1-7 H at ace F, .Cl CHO,
n%ﬁa{ ﬁﬁ?asﬁﬂml ?g,ses ﬁ?en sth %rfgé/ Nt H"Q/Qﬂl?%tliprbne or two
gj)n adJ acentafHopRtbaseSHR B RproRY%s 88 whidE Bk ass diftinito AL@NHORT thiiR4,  Or
c
unprotected N terminus of peptides or proteins, which can be carried out in
either a co- or post-translatory manner.
25 Methionine aminopeptidase (MetAP) cleaves terminal methionine of nascent
peptides in particular if the penultimate amino acid is small and uncharged (for

example Gly, Ala, Ser, Thr, Val, Pro or Cys).

30 In many disease processes, angiogenesis is either causally at the centre of
the disease or has a worsening effect on the progression of the disease. in
cancer events, for example, angiogenesis resuits in the tumour increasing in
size and being able to enter other organs. Other diseases in which angio-

35 genesis plays an important role are psoriasis, arthrosis, arteriosclerosis and
eye diseases, such as diabetic retinogathy, age-induced macular degenera-

tion, rubeosis iridis or neovascular glaucoma, furthermore in inflammations.



WO 2012/ 048775PCT/ EP2011/ 004608 - 1 1 - A very particularly preferably
denotes al kyl having 1, 2, 3, 4, 5 or 6 C atons, preferably nethyl, et hyI,

propyl, iso | , butyl, isobutyl, sec-butyl, tert-butyl,

trifl uor%f B%%”?Jsent afl uoroethyl or 1,1,1-trifl uoroethyl P%Mh&“’é&é

preferably denotes cycl opropyl, cyclobutﬁL cycl opentyl, cycl ohexyl or

cycl oheptyl . R1 preferably denotes phenyl, benzyl, napht hyl or

bi phenyl, each of which is 10unsubstituted or nono-, di-, tri-, tetra- or

pentasubstrtuted by Hal, CN, NHCOA, NHSQRA, SCQRA and/or H2; A or

( CH2) nHet . ﬁi\epﬁweetamajotj@mpa‘gutad(mw]qwh@ invemtios) isdyased, gompsos!-

CH( C=CH) phe or F. R4

pr ef er abl y not eseﬁHcgrﬁr@%}ﬁgkﬁé %Eﬁm%ﬁﬁﬁé aéHCYth%iﬂ}B Egisné(%'ﬁeeswl gyl%;‘anp

phenyl , , thus beremplopéy for the, treatment pi@\bbgld]ﬁmspb o-, m or

p propyl phenyl 0o-, m or p-isopropyl phenyl 0o-, m or p-tert-butyl phenyl,
or p trrfluororret hyl phenyl, o-, rn- or p-fluorophenyl, o-, m or

p br orfo- @L&B)’dm%lﬁ hé%orﬁbo@n@é‘é@é&ﬂfﬂﬁ%'th %verrrbnqrr aOprharrﬁréwrﬂbewl o-,

m or p- nethoxyph y o-, m or ysu phenyl,. o-, m or

p- ni trophenyalcpepta,blersald:theareafnanecqﬂmmy&tere@#forrthe treatnnemmf;daanenomxtlednylg o-,

m or p-di rretl} | am.n hen%/l r P am nosulfzn%/ll'lggenérl, o-l_ m or

p- ami nocar bR ca%”%’ﬁ@ﬁy uct’bas ﬂ{eb?mBecgﬁ%WBﬁé O thedunggppancreas,

p- met hoxycartﬁ))'qmd RIEIBEr orQ:biorg‘ Hﬁrel%&ﬂf&%é)ﬁé@'(ﬁé?@)(éﬁﬁ%‘ﬁ{ eldid ied’l@aeﬂ’fla)

p- acetﬁ pheny o-, m or r 0-, m or p-cyanophenyl, further

prefer bl y z:redenanws (f@@ca,mplle&lllow Oolomaden@ndbfl uor ophenyl , 2, 3- 2, 4-,

(3 5 d| ) 35 ﬁg&&mﬁﬁgl‘f‘r’n%@h&ﬁng ugeéndn%:yg %eu%(agnﬂafsbrag} urbgenrtas? Iym-or

3,4,5-tri chlp%ﬂ@@g@nem Soim@eR; ra@r@e%%aewz&erﬁaﬁaﬂamewﬁﬂg adeh8- -

O_ -

phenyI 4-f | uor o- 3- chl or ophenyl fl uor bromophenyl, 2,5 dir fl uoro-4-
brom)phenyl cgrcinomacdnesmat-cell éwngaeafpmm P&W@&i& ler h@rﬁﬁ’ﬂ pgrcingma.
bi phen%l 5Ar|l furthernore preferably denotes phenyl, naphthyl or biphenyl,
each dP which is unsubstituted or nono-, di-, tri-, tetra- or
pent asubst i ﬂlheqﬁebanﬁabenﬁkﬁrﬂth&@i@re%lafesrtommmwdsmmydimgQo thé fvefr
p-tolyl, o-,. m or p-ethylp heny o-, 10m or p-propyl phenyl, o-, m or
p-i sopr opyI Iyﬁ@r%ﬁ megrcamrﬁntglang qrénedrggmnbﬁ@me corgpoupsls gy e treatment
p-trifluoro , phenyl ,
ot H1 wor O G AN bris 7 & saf 8RO AP oot cdfhpBlnds BEASH
p- et hoxyphémyto the-invemtiar fq@-tln@pl’eﬁawhémnyh Frdh@nyrbce@hcal for the trea1mtent>pheny|
o-, 12f or p-am nophenyl m -rreth | am nophen m
p- di net hyl - @8 Qfdﬁfﬁﬁhy'ﬁ‘x'sdlﬂh?rﬁalﬁird'ﬁe%‘:rﬁ fq BW@MF ’the)treat,werg,of
p- am nocarb
b ot hoxycaroraragrares combritho e BHRAKLR AN bf o5 or HoreFompgunds
p- acet yl pheagtording torthecinventiar to/d padent in rideet of suchain pdmyrdstoativeny| |
further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difl uorophenyl ,
g 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
, 4- QIS 3,5 i-

4 %8, 3, i SEpRRthet fbdoathdb feoerdnd 8 Tne fdefiondiave an ani
f 1 uor o- 4- bawimgpdenig actién SFhk t:d)mpounds aﬁﬁdmdmg)tmrteeyhvemlon are adminis-
5-d
;

3

2-

2, 5-di thyl-4-chl h furth ht h Ar 2
fu th'ereno_rﬁ?rﬁeﬁeragééj B HRngA Shseesp. taneamAe T il R e artidho.
CZ“ 30, tri- redi®dd Bf %HéMthH%ﬁ*ﬂd%ﬁhﬁhﬁerﬁ% é’é@/tQer@Bﬂ WO
1,
1,
4

012/048775PCT/EP2011/004608 - 13 - -b- oxadi azol -3- or -5-yl,

3, 43¢t hi atnaasplanzre}ectrorsoyheumjcigraaltdanmgeadoet@trssue Fepayt, etc The pre—

2, 3-thi adi_ az zin razin :
5. - 8?"@0?'??88}’9?5 aa@l syjfa Sig ?grot?rlq% lﬁipfa ic QtheLraBe/qﬂc By%oses As uséd
5-benzi ni dapeketh, thb'terrﬂ'"treﬁtmeﬂt‘ is ﬁsed G refer f_b?bétHC{ﬁé?Jré!yentr%h of%‘rseefkes >

6- or 7-benzopyrazolyl, 2- - - or 7-benzoxazol yl 6
or 7- benzi §6¢db©ﬂ§ﬂatm2¥lt of4pre-5x|$t|rm Cmdmerhmﬂ'zr‘(ﬂ priex2otigr of arqlrfera- 5- '6- or
7- benzi soth 3-oxadi azolyl, 2-, 3., 4-, 5-,
6-, Tog50r 8'tr§ﬁR/H§‘1t}/lrs alfhrevgd%y@c[m@rsl?regron dfjfh%pogmoyg ﬁi"%&PSff ng o the4 -
6-, 7- or 8iichfiehiptivr to the develodmenbof ofart dikealE, %T%Rhﬁ?@{‘d by rﬁrn r

6- qui noxal i nyl, 2- ,ms , 5-, 6-, gm or 8)2H10benzo 0X nyrlrbf f%rt
preferably 1, 3- benzodi oxol- 5- yl, 1, 4-benzodi oxan-6- yl,
2,1,3-benzothiadiazo|-4- or -5-y1 or 2.1,3-benzoxadiazo|-5-y|. The
heterocyclic radicals may al so be partially or fully hydrogenated.
Unsubstituted Het can thus al so denote, for exanple, 2,3-dihydro-2-, -3-,
-4- or 15-5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyi, tetrahydro-2- or
-3-furyl, 1,3-dioxolan-4- yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-,



20pyrazo| yl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2, 3,4-tetrahydro-1-,
-4-, -5- or -6- pyrldyl 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4 m)rpho ahydro- 2-, -3- or -4-pyranyl, 1,4-di oxaigbtll, P2011/004608
1, 3-di oxg’l'n(%dw(ﬁ % or -5-yl, hexahydro-1-, -3- or -4- pyrldaanyI,

hexahydro 1-, -2-, -4- or -5 pyri m di nyrE 2- or 3-piperazinyl,
1234tetrahydro 1-, -2-, -3-, -4-, -5- -6- -7- or -8-quino|y|,
1,2,3,4- tetrahydro 1-, 25- 2- 3- -4-, -6-, -7- or -8-isoquinolyl 2-,

5 et et el gl ARG A sﬁﬁﬁéﬁgé%égeﬁti?éa P tne laihgh Bf o7 abl ¥

et hyl ene@difxdiBasys by tdbikdi benﬁplr mgﬁﬁh%rt}hhlcal symptoms of the patlent.
di fl uo;ggjnrlﬁg(hyl enedi gxy) pheﬁgl 2, dr obenzof uran-5- or 6-yl,

(
, 3- (2- oxonet hyl ene- 30di oxy)phenyl or aI so 3, 4-di hydro-2H1
en

- zodi ox r -+l furanyl
or 2, %di hygﬁlo %[xogfpl?rtlzérqylaanB%%?%?%&%%%%J@ %%%théeaﬁﬂ
qui nol I nyl, roateyspevien partialiamy humaasy ety dudlodihg myice, rats and hamsters;
tetrahydr0|squ|noI|nyI qui nazol i nyl , qui noxal i nyl, phthala2|n |, purlnyl

napht hyri di Agpb lfpmqu%.qus dpaaaqaiﬁwtc Anml meseisafe of THetess #ry | |

Putrazol y1 - S tiflen @ AAEAMhs, AR x Mond] (oMot of & Afeh -
1, 3- benzodi @askyl , benzoxazolyl, pi perl d| n 1-yl, pyrrolidin-1-yl,

1, 2- 0X, gglnan-z- yI, 1,2,5-oxadia2|nan 2-yl, -1, 3 oxazi nan- 3-yl or
hexahy ropyrimdinyl, each of which is unsubstltuted or nono-, di- or

trisubstitut 8{?? &% t EQ%@ 0
and/ or Het" %%t pp'g}:hﬁ C F %ref er abk%ﬁgﬂg?g@%&e ydr ol n?%lemd:
benzof ur anyling tb thedingbetiarotan heydeteﬂnlaedlbyyldrwthmtmhng Iypicalky rayd:u|ture of
chromanyl , azo|yl, oxadiazglyl, tetra a azol t hi azol yl,

t hi adi azol yﬁﬁel‘:ﬁhé@lc“é?gﬁdz\ﬁ@l 5 Q%P%H}Fé?t%?p@ﬂép 'QE(ﬁWIa”O'd%rl dyl ,
benzot il azolhceRiratighi e W oftirfie WAL m/éufnelehma allow HROBMNRCIntST

yrroI i*di nyl, eac S unsubstituted or nono- or ubstituted by

A, COOA, COMip ircHEe wmeat@omm intildiH2e| conkfexatiogH Indainoor lSdQIAhoN!—Hﬁ(IBA =0
15 S e B 585541 Sl o A e
4- or 5-im dazgy tz‘ultlvéfed &ils fl‘b'm Wblépﬂ}’é%ﬁlé"’l‘he?amof}nt &’rc&s‘?éﬁé%b{g 3 4-

or 5-isoxazolyl, 2-, 4- or 5-thiazol - - or 5-isothiazolyl - or
4- pyrbtd/ er fhe tIBatmenBEFWhemdﬁTﬁ!lymlneﬂurtherm)re preferabl y
i azcllh

3-
2
2, 3-
3, 4-
2, 3-
5- be

1,2,3 riazol - 1- or
5. tetr azolyi e 8086 varids pebendind op thesrize o 5o it usel 4fé sBotic dis-
1,3, 4- t hi adicael tHs p&fientstatus, dic2 AdhbRipRAkiaZ4RIseds tﬁi‘ calf-sUfficient consid-
1,2, 3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl pyrazinyl. The

het er ocycl i @rablmt@&e@wmﬁawrsdﬁm@dpa&lkmmu@tm mftbe|tgrgw¢lsageawambdthe

30UNSUBS il ind BRubliS B ARARET e oGt B Gocehy SolEN G > o
-3-fudd, 1,sBeshigidaranhe fédmhontr@tsr@i&m%e %re% éﬁebh'aﬂrﬂé’és’t abodt gphydro- 1-,
-2-, -3-, -4- or_-5- %rrol , 2,5-di hy ro- - -3-, -4- or -5- pyrronI
1-, 2- or 3Fggustian it ?Ice”ttétl’d%'hy%ﬁd)n’@y be contiuedantisssentislying more

2,3-di hydro olyl, tetrahydro-1-, -3- or -4-
pyrazol yl, i’,]"é??&!r dgell§fred C?éd c thgyﬁoaaﬁ pyri dyl, 1,2,3, 4-t et rahydro- 1-,
-2-, -3-, -4-, -5- or -6- pyrldyl 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4- nor phol i n)i t et rahydr o- 2- V\D 2012/ 048775PCT/ EP2011/ 004608 15- -3- or
_4-pyra@ny| , Tahas Reen dennd tf@téh@p@m@uzds acgordiig tcsthgaunvemimwm gpeci~ 3- or

& D SRR e comdutle AGRIAR A WeBlndreBiatior 1

pyridyl, pi ;m(hdm arytadvamhgbohs bjdlogipalradtivily Which Eati Mé,de‘téb‘téﬂ% thé taseazol yl
pyrrolyl, ox ¥ f] soxazol yl, thiazolyl, triazolyl, tetrazolyl
t hi adi azol , C%S e for fxwplq)mr 8in; I such tasts, the campouogy r’c?@ﬁwdlng to the

1, 2- oxazi naf I

hexahyﬁr opy:.';1 \'?rﬁ iony%xh@ggﬁ&%g h%lagﬁﬁﬁéltmﬁs uﬁEe]qt ?ﬁfﬂ@‘,@éé H?U?Jg’n% curﬂ?ntegr
trisubsti- mrtlﬁits@dalhgsm arslfitabledtngee brefordily irutharicrémefae rakge aflgnot es
i mdazolyl, thi azo %ab&;m rrolidinyl, each of which is unsubstituted or

monosubst i t (AYE K¢ £ NANeMmaldniapd8enotes F, O or Br, but also I,
particularly preferably F or O. Thr oughout the i nventi on, all

radi cal s which occur nore than once nay be 20identical or different, i.e.
are i ndependent of one another. The conpounds of the fornula | may have one
or nore chiral centres and can therefore occur in various stereoi soneric
forms The for mul a I ~enconpasses al | these forms 25Accord| ngly, the

o o, b o Y b1 o



inlb R 5 inlc RB inld Het 10 15 20 25 inle Heti 30 35
denotes OH, N3, NH2 or F; WD 2012/048775PCT/ EP2011/ 004608 - 17 - in

| f RLdenot es hensyl, benzyl, naphthyl or biphenyl, each of which is
unsubstif“(ﬁé‘ﬁz@ﬁ‘ THono-, di-, tri-, tetra- or pentasubstit ReYERPTILNH603cN
NHCOA, NHSQ2A, SOQ2A and/or CONH2; A or (GH2), Het, 5R2denotes [C(R4)2]nAr2,
CH B(OH) 2] CH2Het, (CH2) nCyc, -C Ar2, CH(CECH)phenyl, A or (CH2)nHet,
10R3denotes OH, N3, NH2 or F, R4denotes H or alkyl having 1, 2, 3 or 4 C
atons, R2 and R4 together also denote al kyl ene having 2, 3, 4 or 5 C atons,
where one CH2 group may al so be replaced by NH, NA 15N-COA, N (CH2)"Ar 3,

N- ( CH2) nHet - ¢ : 0 it Ut ed by

A, Het denot i@ a&%@é‘a%@?wg@égzgﬁwﬁﬁzﬁ%'ﬁ‘é@ﬁ yl é,ar{;;@‘ér{i“gg? ?H%ﬁhie%@

20di benzof uraahijtive crasyrergibtid effecidah wertaih dwistirg catadey lcheberierapies and
radiotherapies and/or to restore the efficacy of certain existing cancer chemo-

therapies and radiotherapies.

The compounds according to the invention can also be used for the treatment
of obesity. Henri R. Lijnen et al. in Obesity, Vol.18 no.12, 2241-2246 (2010)
10 describes the use of fumagillin, an Met-AP2 inhibitor, in the reduction of adi-
pose tissue.
The use of Met-AP2 inhibitors (compounds of the fumagillin type) for the treat-
ment of obesity is also described in WO 2011/085201 A1.
15
The compounds according to the invention can also be used for the treatment
of malaria. X. Chem et al. in Chemistry & Biology, Vol.16, 193-202 (2009) des-
cribes the use of fumagiliin, an Met-AP2 inhibitor, for the treatment of malaria.
20
The compounds according to the invention can also be used for the treatment
of benign prostate hypertrophy.
The use of Met-AP2 inhibitors (compounds of the fumagillin type) for the treat-

ment of benign prostate hypertrophy is described in WO 2011/085198 A1.
25

Compounds of the formula | are also taken to mean the hydrates and solvates of
30 these compounds, furthermore pharmaceutically usable derivatives.
The invention also relates to the optically active forms (sterecisomers), salts,
the enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken to
35 mean adductions of inert solvent molecules onto the compounds which form
owing to their mufual attractive force. solvates are, for example, mono- or

dihydrates or alkoxides.



furanyl, dihydrobenzofuranyl, 2,3-dihydrobenzo-1, 4-di oxinyl, chromanyl,
pi perazi nyl, norpholinyl, tetrahydropyranyl, quinolinyl, isoquinolinyl,
isoindolg%ﬁ dlhydrqu|noI|nyI di hydr oi soqui nol i nyl , tetrgﬂgdrg§U|nollnyl

t et r ahy dMd? 38 2/0483G%i nol i nyl , qui nazol i nyl, quinoxalinyl, 31308
purinyl, naphthyridinyl, pyrimdinyl, indazolyl, fury!, thienyl,

i m dazol yl, pyrrolyl, oxazol yl, oxadi azol yl, isoxazolyl, thi azol yl,
triazolyl, tetrazolyl, thiadiazole, benzothiazolyl, imi dazo[ 1, 2-ak

30pyridinyl 1, 3- benzodloxolyl benzoxazol yl , plperldln 1l-y
pyrrol i di n- The term phaymagentinally. ysabla derivatiesds d2kamie- mean, for example,

oo i - ane ehIab L P BRORS B dNe i FRIM N wies ?aﬁz?é*m@“t s

(CH2) CONHA, drGirizpeipdidsSO2A, NH802A =0 and/or Heti,

2012/ 048775RCT/ EP2011/ 004608 Het' denaot es %I’I dazi nyl , yr azol le dyl,
pi per |nyI  Theplesmorrodryg, derivativesiig fakan tofmegn CPmPéW? CI e B]Lﬂlg

pyrr ol o] i i N

t hi adi azol eme&l} élralve %%%8 MEF btyhi‘nr r o% |}S{c:i|ﬂr:1'F ?k@le'e%"g{kygﬁgé %r%%%}lsug

1, 2- oxazi narm@orpllgogie;ﬂ;dbscamﬂwhhrma rapidly cléaBed irathenamalisyt to form the

hexahydropy di nyl, eacB of whj.ch isg unsubstituted or nono-, di- or
trisubstitu CBVGROW S@&COIHRD {5t B¥epON-dyl , pyrimidinyl, furyl,

t hi enyl | iR , yl,

t hi azo| tri a% .’1Y|Js?| %‘Eérjg‘é%%ﬂdc?rb?‘%(ﬁaﬁw arzcﬁ? mm[%éﬁ#ot‘iﬁés(:dﬁ\ ranc ed or
branch aI Iapk:olﬁng iy tHe ib@eftion, as described, farenampie, inthic . Pharml 419n81-may
be repl aced y Q\Qﬁ Br, 150H, CHO, COA, COOA, CN, CONA2, CONHA and/ or
CONH2, and/ (9% ch one or two non- adj acent CH and/or CH2 groups may be
repl aced by 0, N and/or N R4, 20Ar2denotes phenyl which is unsubstituted or
nono-, di-, tri-, or Cyc, tetra- or pentasubstituted by A Hal, CN, OH
and/ or OA, AfGuexpessiop heﬂeyd:tluﬁrﬂmhun’s denstassthietarneudntosf armedmamlent arof

3 7° Gt ons. 2 b tigaf2ctp Bapbind R EHIEES3) ERisRLE! sdiny Aniggdl ™
phar maceut | tieikan EeADbEIsaRbE fredicallEYBTBEANIC KL RIA TR A TP ham.

including mxtures thereof in all ratios WD 20121048775PCT/ EP2011/ 004608
- 19 - lag, p@th&t@aeagarcw@repfmsguar;%,e under reaction conditions which are

var i ant s kndbropiprs Hie kRersdol ‘HERSheRRRI AR Mot FeeRalci I s

Conpounds ofanﬁdnmtfv@rmahl @orhpé@ﬂ Witle hejorspohRaingiujed vtyhas ast fatgivem
poundf20of the formul a 1l with a conmpound of the for mula I1l. The conpounds

of the formiig amoughas thetoliowing cansqquence: general |y known. |f they are

novel , howe e a e
compounds. ol PreYeiiiegbrinddIRE bfelentiol T HfiTndfi & &ffsels, sthdbuld S,
reactively mddftmdcaﬁpwmumso&dl@ﬂbmae%c&xarmé@xhearecmtmnmﬂdaester an
i m dazolide or alkylsulfonyloxy having 16 C atoms (preferably

met hyl sul fo@?l"an@%é‘iﬁ diseass, ppﬂéﬁt'@ﬁ@rﬁ%@dﬁf onyl oxy) or aiylsul fonyl oxy
havi n@s6- 10 s$iBh®frer fﬁ&ﬁlc%hﬁ@ﬁ@X Ve Qhoﬁp{"gél#e E%r ¥!3:9é<§' the The

reaction pre era y succee resence o g agent, such

as, for exampheuntawhdcthark effective fsumraasuhg NOfrdabWMengabﬁnnbﬂdnl nni de
20("DCCl "), 1,1 -carbonyldiimdazol e or
N- 3- di et hyl ami nopropyl - N -et hyl carbo- diim de ( DAPECI "), furthernore

propar | epho i f ﬁ@ggﬁ,

di phenyl phoggl%gp%n azi %BJ?%&J@@}%% thoxycar bo th%%ﬁ"%’%g’ Eégﬁoqw nol i ne,
opti omgl | y inmulaHefopreasmple nuktuhde§1g:ﬁtvm<d|betezreomee@|fer examplel il the ¥&tio P10 WO
201271 048775RCT 1 £520% 199498 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

35 The invention relates to the compounds of the formula | and salts thereof and

to a process for the preparation of cornpounds of the formula | and pharma-



- 20 - The addition of an alkali or alkaline-earth netal hydroxide,
carbonate or bicarbonate or another salt of a weak acid of the alkali or

al kaline-earth netals, preferably of potassium sodium c si um
may al so WR2HAI bl e. 5Dependi ng on the conditions used%%ﬁﬁgrogg%otqlg@n
time is between a few ninutes and 14 day$®,- the reaction tenperature is

bet ween about -15 and 150, nor- mally between 400 and 130, particularly
preferably between 60 and 110C. 10Suitable inert solvents are, for exanple

hydr ocar bons, exane, trol eum et her., benz t ol uen ene;
chl ori nat ed %Y F%lg’a'r'?ﬁﬂ@ Saﬁﬁ-ctﬁﬁg’é'"?rrsi SEGRAIPYNERRL eiécg ﬁb%rﬁlcﬁ?rbc‘@fjr{én

car bon tetrqﬁgﬂorlde chl orof orm or dichl oronet hane; al cohols, such as

met hanol anol, isopropanol, n-propa- 15nol, n-butanol or tert-butanol;
et hers, such as di et hyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such a ene ycol nono-net hyl or nonoet hyl
et her 5 et hyl ne gl ycold ‘Eﬁ'ﬂB?Wﬁ Oﬁ h%ﬂonpb'f%‘lyne) ; ketones, such as acetone
or butanone; ami des, such as acetarriide, dinethylacetam de 20 or

di met hyl f or mam de (DNF); nitriles, such as acetonitrile; sulfoxides, such
as di met hyl sul foxide (DVBS0); carbo sul fide; carboxylic acids, such as
formc acid or acetic acid; ni%yo qynds, such as nitronethane or
nitrobenzene; esters, such as et/hyl etatR' or nmiktures of the said

sol vent s. Particul ar prefergs is given to glycol ethers, such as
ethyl1 e gl ycol nono-25net hyl ether, OrHF, di chl or onet hane and/or DM
Conmpounds of the forrmula I can furthernDre preferably be obtained by
oxi di si ng conpounds of the formula I'V. 30The oxidation is preferably

carried out iygHih Re Rt b{év@bf@rﬂ%hm@mﬁdlc%fi@laﬁn qn the conditions
used, the reaction time is between a féw m nutes and 14 days, the reaction

t enper at ur e @ngl lbetdepetesBb @, | aba fiee drseastively furatipnaliy megifiesnOEGrouRo,
particularly preferably between 60 and 110C. 35The solvent is preferably
wat er, where the addition of an alkali or al kaline-earth netal hydroxide,
car borl® e _ofig RiAASO WA £ cOf fpRORYRing R0 lip vieak acid of the VO

2012/ 048775PCT/ EP2011/ 00460 21 - alkali or alkaline-earth netals,
preferably of potassium sodium calciumor caesium is also f avour abl e.
Phar maceutical salts and ot her fo!ﬁ}st\J §Ihe salp conpounds according to the
invention can be used in their fi Hon- salt form On the other hand, the
present invention al so enconpasses the use of these conpounds in the form
of their pharmaceutical ly, acceptable salts, which can be derived from

vari o9 or gdmmhighR ﬁﬁ'@r%ah@‘ée i meaningstadisateshin @aivdedur es known in the
art. Pharmaceutically acceptable salt fornms of the conpounds of the fornula
| are for the nost part prepared by conventional nethods. |If the conpound
of the formgra | contains a carboxyl group, one of its suitable salts can
be fornmed by reacting the conpound with a suitable base to 15give the
correspondi ng base-addition salt. Such bases are, for exanpl e, al kali netal
hydr oxi des, pyncl udi ng¢ r i 8 hi um
hydr ox&de; H kaI i ne- ea(?ﬁ?%ﬁ{eg??#%ﬁrogﬁ @Oﬁ@%’c %@ﬁ%?fﬁl%&&?de and
calciun1hydmhmbdﬂscmikaI| nmet al aIKOX|des for exanple pot assi um et hoxi de
and 20 sodi um propoxi de; and vari ous organic bases, such as piperidine,

di et hanol am ne and N-net hyl gl utam ne. The alum nium salts of the conpounds
of the for uded. In the case of certain conpounds of
t he forrnulglnéllléOrh 8gﬁdgﬁﬁﬁ¥%ﬁﬁ%gfﬁé can be forned by treating these
conpounds wi th pharmaceutically acceptabl e organic and i norganic acids, for
exanpl3® hydro- 25gen hal i des, suchégs hydr ogen chl ori de, hydrogen brom de
or hydrogen iodide, other m neral ds and correspondi ng salts thereof,
such as sulfate, nitrate or phosphéate a he |ike, and al kyl- and
nonoar yl sul fonates, such as et ate% t ol uenesul f onate and
benzenesul fonate, and ot her ofganic an&1corresd&hd|ng salts

t hereof, such as acetate, trifluorogcetatie, tartrate, nal eate, succinate,
citrate, benzoate, salicylate, ascorbate@nd the like. Accordingly,

phar mageutical |y acceptabl e acid-addition salts of the conpounds of the
formula I include the followi ng: acetate, adipate, alginate, arginate, 35
aspartate, he ] : bisulfite,
brom de, but y%‘?@t Rcaﬁﬁggg?ﬂv%gﬂ%hﬁ?@ﬂﬁﬁ ﬁ@tﬁdlﬂl&?ﬁ% {ﬂaa‘t e, chloride,

chl orobenzoate, citrate, cycl opentanepropi onate, digluconate,

di hydrogenphosphate, dinitro- WD 2012/048775PCT/ EP2011/ 004608 - 22 -
benzoate, dodecyl sul fate, ethanesul fcnate, fumarate, gal acterate (from
muci ¢ aci d), gal acturonate, glucoheptanoate, gluconate, gl utanmate,
glycerophosphate henlsUCC|nate henlsulfate heptanoate hexanoat e,




WO 2012/ 048775PCT/ EP2011/ 004608 - 23 - exanple methyl, ethyl, isopropyl and
telt-butyl chloride, bromde and iodide; di(Cl-C4)alkyl sulfates, for

exanpl e dinetﬁyl, di et hyl and di anyl sul fate; (ClO-ClS)alﬁyl hal i des, for
exanpl e WXN204Gefecyl, lauryl, nyristyl and stearyl chl orfTEPIHIRINE and
i odi de; and aryl (G -C4)al kyl halides, fof)exanple benzyl 5 chloride and
phenet hyl brom de. Both water- and oil -sol ubl e conpounds according to the

i nvention can be prepared using such salts. The above-nenti oned
pharmaceuti cal salts which are preferred include ace- 10 tate,
trifluoroacetate, besylate, citrate, furnarate, gluconate, hem succinate,

hi ppur at e, myﬂiﬂﬁﬁﬁpride, hydr obr om de, isethionate, nandel ate, negl um ne,
nitrate, ol eatre, phosphonate, pivalate, sodium phosphate, stearate,

sulfate, sulfosalicylate, tartrate, thiomal ate, tosylate and tromet han ne,
but this is not 15intended to represent a restriction. The acid-addition
salts#§f ba$¥fc conpounds of the formula | are prepared by bringing the free
base forminto contact with a sufficient amobunt of the desired acid,
causing the formation of the salt in a conventional manner. The free base
20 can be rejener at adradjca R°rigcagverteal mto anbdthemradital RDby seplagingansOblase
and iso- lating the free bas% in a conventional manner. The free base forns
differ in a%% Q&i'ﬁ@é@&?@@ﬂ FP%¥m t he corresponding salt forns thereof with
respect to ¢ghbsiaRiy Q¥ﬁh&§bn9ﬁ§ akdh Rg, such as solubility in polar
solvents; for the pdrposes of the 1 nvention, however, the salts otherw se
corre§§bnd to the respective free base forns thereof As nentioned, the
pharmaceuti cal |y acceptabl g base-addition salt f .the 30co unds of the
Pormil a | aPBOldaBaSS 0 ACRkeAnS Toimu | esoeriad td 8 S B s and

al kaline-earth nmetals or organic amnes. Preferred netals are sodi um

pot assi um rmagnesi um and calciunl.Prgferred grganic am nes are

N, N - di benzﬂtmvleﬁrmbellbmithmracﬁttralerBerbzcammB, leanst thegnedniogh dndicateidifer
et hyl - 35enedi am n N- et hyl - D- gl ucam ne, and procai ne. WO
2012/ 058775&%?%5*['@?1’/Wg%%%éxmeﬁgly-m&ﬁ@@a@gggﬁa?ti on salts of acidic

conpounds according to the invention are prepared by-:bringing the free acid
forminto contact with a sufficient anount of the desired base, causing the

f ormati on ofA d@rotesialkylnisanbsanchead dinaar) wamranchethantrhas hd. B, dal. Be7. 8,

r egener at ed ingi t.h |t f in n Wi 5aCi d
isolating t r?g rff%gn %8?%’&S??‘%@h%%ﬁ;ﬁgw‘?ﬁﬁhiﬁmem@wF@B"a@%w'r gbﬁs
differ in apegpylabiryl esiREYl, s6@Butyier &Hf-6asPFndhaens disd persythepeef W th
respe@j to certaln physica EropertLes, such as solubilitx in pol ar

sol vents; fdrmetiwibutyhdsts b2- ehd Z-aimaibyleropyvhowethyiproprehesylt §- of-het@irse
correspond t,0 ti free acid forns thereof. If a conpound
accordi ng téﬂpﬁgﬁﬂéggﬁﬁﬂgﬁ'é%giaﬁﬁg’nDre t han one group which is capabl e of
form ng phayace2iBi oaB|3dingstapbabil e1 -l 2-strgibutill $-athipet-ridtieylipropsh-1-éfyt-i on
al so enconpasses nultiple salts. Typical multiple salt forns include, for
exanpl e, bi Lametbylrropyl, debeape .22 tumetrropys efraterakly ples exaaee,
diSOdQ@”]anQﬁ®8v§¥ﬁﬁRﬁhlOride’ but this is not intended to represent a
restriction. regard to that stated above, it can be seen that the
expressi on Appasfemmbhcdendtesnpravastepl albranshéd alkyhhaviag d-& Seatonenimect i on
is taken to n_ an active conpound whi ch_conprises a conpound of the
formula | i N"rﬁayf?'oﬁrﬁ@f”%'ﬁé‘yche replaceg sk, ChBrand/euPly if this salt form
inparts inp&@tgg_pharnacokinetic properties on the active -conpound conpared
with the free formof the active corn- 25pound or any other salt form of
tpe ﬁcgoi ve fmﬂbﬂmdrms%ﬂrderablpdenﬂesdm%mm bmnlchedtadq@dh?bihg ‘SEMJ]'E form
of the acti onpqung .ca SQ provi this active conpoun r e first
time with a\égeﬁq”ﬁngd” ¢ c%l?li e Scma@ﬁefﬁpfﬂqﬁﬁi Ry é'ﬁ ch‘th*ﬁQvé rlier
and can evedhane o ROSNA,Y AN AUERES: @ANHIEe 30phar macodynanmics of this
active conpound Wi th respétt to its t eraped?ic effi- cacy in the body. The
i nventi on f andierinovhich ehatoedwomomealdjaeemintid amglfrqn'r(DBIh eowis agdte one 35
conmpound of the for I d/ qr.spharmaceutically usabl e derivatives,

sol vatgs an53@?8?§5§3éﬁﬁﬁgﬁawgﬁéof, i ncluding nixtures thereof in al
ratios,” and opyconal |y exci pi ents and/or adjuvants. WO

2012/ 048775PCT/'EP2011/ 004608 - 25 - Pharmaceutical formul ations can be

adm nistered in the formof dosage units which conprise a predeterm ned
anount of active conpound per dosage unit. Such a unit can conprise, for
exanple, 0.5 ng to 1 g, preferably 1 ng to 5 700 ng, particularly
preferably 5 ng to 100 ng, of a conpound according to the invention,
depending on the condition treated, the nmethod of adm nistration and the
age, weight and condition of the patient, or pharnmaceutical formulations

-, - rr o



20nasal , topical (including buccal, sublingual or transdermal), vaginal or
par- enteral (including subcutaneous, intranuscular, intravenous or
intradermal ) met hods. Such fornul ati ons can be prepared usj | | processes
known i nWh&PRE ceutical art by, for exanple, conbini ngpqnﬂ‘é%&&]ﬁo\’g“
conpound with the excipient(s) or adjuvaht{(s). 25 Pharnmaceuti cal

formul ati ons adapted for oral adm nistration can be adm ni stered as
separate units, such as, for exanple, capsules or tablets; powders or
granul es; sol utions or suspensions in agqueous or non-a%eous Ii&ui ds;

edi bl e 30f odh¥elyrPabowarly paeferally genotes-alisyl davindglii 4 3 uPLhE Ipms,
wat er -i n-oi |, L+ i . : X [t I
adm ni strat ipé%fe?%blg k@%&ﬁ]eo ’ap'igggﬁéﬁgpgér’pr@%ﬁgLﬁﬁoeqd&lhg&agta %eteftn%{t@ai ent
conponent cagrenpd, kexg) tnifldorgnhdthahn pentdfluonmethyltarxi, ¢, lamifluproethgceut i cal |y
acceptabl e inert excipient, such as, for exanple, ethanol, glycerol, water
and t(r)})e | i ke. Powders are prepared by comm nuting WO

2012/ 048775 ER z - i ' i€
andmixi ng U R PERGS Rl dan SR ERRrERIP A, By aEbbAL Ryt
manner, sucltya®heptyl. exanpl e, an edi bl e carbohydrate, such as, for exanple,
starch or mannitol. A flavour, preservative, dispersant and dye may

| i kewi se be present. 5 Capsul es are produced by preparing a powder m xture
as descri begy? ddthé a e ' ' icflid dant s
and lubri caﬁﬁ 2&%!%? Hgdsé;ﬁé‘t%? %gﬁgﬂngﬁz\ﬂa gﬁ@ﬂgu %ﬁé@?@{%ﬁ%ﬁﬁ@ﬁﬁ&t al c,
magnesitum stussubsttutedhbr momoi,Odit, deir, detea-cor pevitgsubistiteed hyl ljaloCN,n sol i d
form can b d h er X re before the filling operation. A
di si ntegr an&%&g@bl@gﬁhzgeggw%pwﬁz'exarrpl e, agar-agar, calcium

car bonate ora gp(ﬁ;H?nlqgf_bonate, can |ikew se be added in order to inprove

t he avail abi Izity of the nedi canent after the capsule 15has been taken. In
addi tion, i Rorsferablyniennies SR V214U (Chhi)€Cysi, nder s, | ubricants and

di si nt egr ant wel | as dyes can |ikew se be incorporated into the

m xt url®.  Sui | e 20bi nders include starch, gelatine, natural sugars, such
as, for exanplCeArgl ucose or beta-|actose, sweeteners nmade from nai ze,
natural and synthetic rubber, such as, for exanple, acacia, tragacanth or
sodi um al gi AFE=ECHipwoyhes ay(CEbhidebse, pol yet hyl ene gl ycol , waxes, and

the like. The lubricants ysed in,t e dosage forns include sodium ol eate,
sodi um st ea:}gt%r,e %é&e@?%ﬁ@@'ﬂg%m%?r |g'odi um benzoate, sodi um acet at e,
sodi um chl orﬂmem@btm,{dtgg&mhgi, sty @8 propye. | ncl ude, wi thout being

restri2fxed thereto, starch, nethylcell ul ose, agar, bentonite, xanthan gum
and the like. The tablets are fornul ated by, for exanple, preparing a

obr 1 cant atd” SePEnid o, Bhodp @ Rl ik by S B st
tablets. A I@ﬁﬂ\dﬁp-pﬁﬂ}pﬁtlph@ndggl;SO-IQW;?—CMPNOWIM@@II@?m‘— tertbagIPrenyt,ed in

a suitable manner with a | uent or a base, as descri bed above, and
optional | y Wt W-&rBrindeproneiiiphenyt or, ex anptibiorephianykGrefmar &bPIamese, an

al gi nase, gela- tine or [ pyrrol jdaor [ | ution_retardant,
Such as "t oPTEpXfint /R SEp- AR D L LA bEBIHr S EhBaR BTl B 0 o
exanpl e, a quethexyptienysdad- m-arg-metiayis dfmyigrenyl, cueh cap-nitrophemdnpl, e,
bentonite, kaolin or, dicalcium WD 2012/048775PCT/ EP2011/ 004608 - 27 -
phosphat e. TReCHRARIPORNSAYr @ MnPRrMBtAYaMiReRNany st By 9f Prdimgthyl- a

bi nder, anp! & o SKi . €m- 3 3 RinSLG 3
sol ut 1 ons. of aoPPAFAESET G o BHiHEe RiHend T o BT Pa A BUBINTAE, °.
si eve.3pAs amphenykonati- ve ptaarbgxygrhdngt, icopm- oh e-metitbaycaibohyipheagin obemr un

t hrough a tabl etjng machi ne iving lunps o on- uni f orm shape,  which are
br oken up t&rﬁo?"ﬁﬂogvaa{ﬁpeglph?ﬁ&', gr-dAuPl -E@&Bﬂ@@nvﬂm Bt P WYMUIRNENYon of
stearic aci ¢ @-%t PR , talc or mneral oil in order to prevent
sticking to t’h@1 t%g | et cggtélhglg nmoul ds. The | ubricated m xture is then
pressed to dunker pisferably I 8e 24 @H-a8ebratinG-diftudrbphdil®,8at i on can

| b i i f - f i i t i pi ent dth 2d
i T octigy to Shve-daBitst 4K ot CHTPDPREY et BE-ch B i Q. 5o
dry- pressi n%rét‘n%%fanﬁ, Draas pa ,%U,tZ,?,rG—P@,@pé‘forpS QtS‘f'ﬁfoirﬂb?n%éﬁé(%l ﬁ-g%gisu ng of

a shellac sealing layer, 'a’l ayer of sugal or polyne er a gl oss
| ayer of wax 15may be present. Dyes can be added to these coatings in order
to be able to differentiate between different dosage units. Oal |iquids,

such as, for exanple, solution, syrups and elixirs, can be prepared 20 in
the form of dosage units so that a given quantity conprises a pre-specified
anount of the conpound. Syrups can be prepared by dissol ving the conpound
in an aqueous solution with a suitable flavour, while elixirs are prepared

o ~ - r .



5 various phospholipids, such as, for exanple, cholesterol, stearylamne or
phosphati dyl chol i nes. The conpounds of the fornula |I and the salts,

sol vat es and physi ol ogically 10functional derivatives thereof can also be
deIivered“%%@g@4$%ﬁoclonal anti- bodies as individual carrPeVEPRRSIAHI®B, t he
conpound nol ecul es are coupl ed. The conpdRnds can al so be coupled to

sol ubl e polyners as targeted nedi canent carriers. Such polyners may
enconpass pol yvi nyl pyrrolidone, pyran co- 15pol yner,

pol yhydr oxypr opyl net hacr yl am dophenol , pol yhydr oxyet hyl - aspart am dophenol
or pol yet hy|R\gaYb4-Heorigot-ghipspplend.udduptafdiomeprpanyh toddiffudpdal s. The

conpounds r I s i i l|.e pol yners
Wi ch are sorpaPERRKIB S e A b el T B YRR L oot
for exanpl e hiohemydcti c acid, poly-epsilon-caprol actone, polyhydroxy-
butyric acid, polyorthoesters, polyacetals, polydi hydroxypyrans,

pol ycyanoacryl ates and crosslinked or annphi pat hic bl ock copol yners of

hydr ogel s. i | &ty t r

adm ni strat i&gﬁ?L&n@ﬁ%ér%?argfrﬁqéltlglgtogdggé%gﬁ%mbﬁ%nlﬁgﬂtérp@@'?%Cgr Ofext ended,
cl ose cont aathich isiuhsebsibuteddemoso-otli-f tre, teéral- pr pahtastibstitutddby élehnpl e, t he
active conpound can be deliv- ered fromthe plaster by iontophoresis, as
described in general terns in Pharnaceutical Research, 3(6), 318 (1986). 30

Phar maceut i gaP deABRAL RISeAAARECHRERY SOPhSGH p-REHt BLSH! & p@agiedt o-

formul gt ed as ointnments, creans, suspensions, |otions, po
past esil gel sm- sppayspylpbendod-s mororgi-sopra@sylpoeny he, m-extprtent-botylipheaybye or
ot her external tissue, for exanple uth and skin, the formul atjons are

or of er abl y dbpiT &4 PaLTgiRshYiheYb or. 1y OE PALiRrORhEn W~ - or P-bfofio-

2012/ 048775RENGER01A. 9 63loropABnyl, bmC 8 B-1rdQPMENA bom! gr gi ve an

oi ntnent, the active conpound can be enpl oyed either with a paraffinic or a
wat er - ni sci p-eethegmpheayk o-.Ant ef panetyisulfonyipheasyli oe reodpRMitoRENYb ©-,
fornmul ated t jve a creamw th an oil-in-water cream base or. a

wat er -in- of MpE6E 2 BREPHERM.r S St de e ha BT &F redpiety:
appl i cati on dninbpReRylCol, M6! GIcs-aRYiRoSkIIRIpHehyYMY- Cin- DR @-@fiidocarsenypound i s

di ssol ved or susEended in a suitable carrier, in particular an aqueous

sol vent. Ph&heayk@ri Balor PorartPyprhenyl, adapt e proethaxgtamonyiphenyhordn- i n t he

For mil ot ont deagesdcrnpry BREhY: ben? BEoPRENBIRINE v M2 RHL AR TLER v (e

f orm of supm;,sjnt_@rripe@yawopﬁ@aﬂ]as. Phar maceuti cal fornmul ati ons adapted for
nasal 28dm ni stration in which the car- 20rier substance is a solid conprise

a coarse povddhemnprafergbly Hart4.8t.2.81 2B Bt~ A brsifkiorpphemd 2.8nge 20- 500

m crons, WhisCh irSs add NhSt 1 eh o hich If 2 4 s takep, i.e.
by rapid i nhzgjiﬂa i'5()h§\'r/8| ab’t%h?r%’g%gfbh?)%gggg@@' ?‘rdo’rnr?’ghc%ﬁt’Z?ﬁérs’%o%rt%?ﬁil?ng t he
powder hel d edbeepheayl B3 49203,55U2, Bdb| 2,4{6rongd,ai5-wick crophetyl) picio-at i on as
nasal spray@g‘ire@nose drops w uid as carrier sub- Zszance enconpass

th a li
acti ve-i ngr &EBHL: A QIO S RBIOF P RYbr 2 BHORH-BromOp heaY oS- GHT 014
formul2®t i on f Or~ adii-Rkistiat L i finely
par 1 cul at o MoePBEY 62 SUREH LB N AR TRe PREATIAS e shor
pressuri sed hiplsgahsers with aerosols, nebulisers or insufflators.
Phar maceutical fornul ati ons adapted for vaginal adm nistration can be
adm ni stered as pessaries, tanpons, creans, gels, pastes, foanms or spray
formul ati on o o ireal di.
formul ati on?é&%@%ﬁﬁ%%%ﬁ%@ﬁegﬁ%%nﬁ%%%q gﬁlﬂ}srt]ig Fﬂ%@gﬁ@ﬂ? 'a%ld
non- agygeous , $i-etétra orpentasubstifutedtbyohsHab G, @Hramdéont ©Axi dant's, buffers,
bacteriostatics and solutes, by nmeans of which the fornmulation is ren- 5
dered isotonic with the blood of the recipient to be treated; and aqueous

and non- aqueREsp&dtiel dfFuRHEPaTBEIRRoN sVt A efiBiesC RIFRIaPfbIS USPENSH@Y, PEdr a
and thickeners. The formul ati ons can be admnistered I n single-dosé or

mul ti dose caonthigmirt, 2f or 3evamtle1s @akeor armidazedyl atl 3v,i 4l or, 5-pydzotytir2ed i n
freeze-drie | vophilised) ,state, so nlLy _the addijion of .the. sterile
carri ey | i q&' &,r%f(g)fazfﬁﬁe%aﬁppégﬁﬁ?’@zoﬁ fraél %’ Qgﬁl'tngﬁﬂlﬂp%_sg's?r %‘r‘ﬁ‘FgEia&P@_ﬁ’y
bef or e use i2s negespgrivyl, bnigecs @ﬁ‘S—?J?HH%iﬁWSfLﬂ{Hbrﬁ%‘F@PP&b%y Ar2Bafigshil N
accordance with the recipe can be prépared fromsterile powders, granul es
and t abl et s.1-19+0r goot WR BHoiazokhy rdrgon hrat, ,1-ion Seetrazolyh 142 3tdrwadidrold- or
particularly mentioned con- stituents, the formul ations may al so conprise
ot her agents usual in the art with respect to the particular type of
formul ation; thus, for exanple, formulations which are suitable for oral
adm nistration may conprise flavours. 20 A therapeutically effective anount
of a compound of the fornmula | depends on a nunber of factors, including,

o o o o o o o b1



WO 2012/ 048775PCT/ EP2011/ 004608 -31 - pound according to the invention per
se. It can be assuned that sim/lar doses are suitable for the treatnent of
ot her conditions nentioned above. 5The invention furtherno

medi canefY@2UH¥7%i ng at | east one conpound of the for rrullg(‘eT/Eng@;@r%&s
phar maceutically usable salts and stereoil3soners thereof, including

m xtures thereof in all ratios, and at | east one further nedi canent active
conpound. 10The invention also relates to a set (kit) consisting of

anlor phar ol 2EPYGIaZelT er st AR AR S aerd 1 e Eed AR id ng
m xtures thesgpfq b ﬂ'hédlégél'zPsor 33@@ <§rbfi ﬁd@iluﬁt a%}égmgmuné af, & burg.her

nmedi cament act’i ve conpoun The s es Sul ont al ners SUCh as
boxes, i ndi \nr(i’umldol)&b,t4-lcm’§ lsloa'gmlwf)b{ 2antbomﬂ ®beninddazalyinty 2-f 4ex5rrr§+ er

corrpri se se ou es a tainin fectdiv nt_o

conpoynd of B&ml an@'ﬁ 23?%?&9 %28&’% g 501@ g?ﬁgnéﬂﬁazolyl

st er eol SOWEVSS ﬂhg e@-for T%ﬂ%i%dﬂ@zﬁly](tzir@s 5”'@1&0? bbﬁzcﬁhlazbgﬂ 1AS4- 5- 6-or and
an effective anount of a further nédicanmeént’ active conpound i n’di ssol ved

250r | yophi |7-benmsatlhmzo1yie41 Avdhtaronrbent-2i &8- QX@dtazelythﬂ’rpaur'f’ds5016 1 Freor
formul a | a har etlc
t aut omer s a ﬁgﬁgf 8maﬁ$s #e’r eocfrrtgj qHH] 0 m t§ ? @eglgapf’n)ﬂ %fl’l

ratios, for 415@ f60r71&98-h0ﬁ‘%t26ﬁﬁw srfortstwamo&anﬁ muB- et gstasHB-2H-
proli fg{iatl ve di'seases of the nesangial cells, aemangl oma, proliferative

reti noPat hy banzedhataxeaing, tfurthen preferahbr h3denzetiaxohbat.abéthenzodiaxporb-

Yoo o | edbien ooy ARz bkt & PRt AR oony o

2012104877 5RGE EXRRSS/AOfdiiSals ridy alstfe Fariany o5 Ay rya sdare suitable
un

as pharnmaceutical active conpo s for manmals, especially for humans, in

the treat netMnsdhstiiied Hat can tau%abs@éiencgerhf@géexam@&s?e% dlhs@rgé’e the4- of
lif t I I

gl ognosi o 1Ok 2EUydi;2:0:9-PO M ORI IC et RENA 2, I BRISIR T PhickBan-4-

neovascul ar iy aetrahydm- Z-lm Bythieht, h®diteydretli- n@pa3hy-4- ages-pydolyb @, Saiiul ar

degeneration and the |ike) and inflapmati onoé psoriasis, rheumatoid

arthritis ahyd fCPré I'?ke‘)3' 4n@r p-BYrekk dri 4Ol -PyE QAN {qtf@Yﬁ’ﬂ%‘éngﬁaPr bl | s.
h
%gr;ufaplrez(r@ ?ﬁ]hﬁ@%%;?ééb{lgb:]g%ﬁ%zélﬁ egfy@ﬁvat s t fa?g_of for

t he prz%gar atpymzatyl a%ﬂydmﬂ}nt% e3- dhet- p\rr&iyﬂ mMeBi3, Htetmatepdentl-0i2- 03-t 4RpuUT S,
t umour£di sea S5and/ mour t ast. The tunour dj.sease s
preferably § T@E:T Byqiql)g #é Fr¥dhriPe ?@f' ‘her &"L%fﬁﬁﬂ&”ﬁglefrﬁbw%?'the
bl adder, theas agl apdyn phagys.a.t he
cervix, the ?héffgﬁankgqlﬁ'{jg%ﬁﬁﬁh ,1(’)'5: ﬂ%ﬁ\%?wﬁ Sg)far?én)&'?l Eosgrogt g[tse4 t he
ur ogeni tal tpyadazinyhdekghydrati-c- z;ysct-em Stpyelrmdmlurladh 2+t dre3-bipeyazinylt he | ung,

t he skin, y l,eukaem L,un carcin . smal ) zcell | un

carci noma, ”32%5 ‘uﬁctf ge'r "GRG ra t"o B,” bPE%gaU'@QFE Lar%a‘d"t%té%j?@rﬂfei oi d
| euka@® a, chrapi C4”¥§J Qﬁﬂ JF-eé'rK%el@b&um%ﬁNtzﬁ gyrgoh@I 7€ of SUBa@dm%éFB aH-
chronic |ynphatic | éukaem'a, Hodgkin's non- Hodgki n l'ym phoma.

Li kewi se en@@rmgas‘sé@xaglrwhéunh@ mﬁferablyczx&ﬂneﬂwtermdmphagylt 3, mttmylan@o

ding t t d/ al t ah| d
2o vat es 't eI GPRERYT 2RO BRERN . 2 LelibienrdibopBr R 8 ARUMTE. o
ost eopor osi spetfiyRPEHRSY ﬁ}ﬂsr@b@ss@hydrm&&ka{awﬁﬁﬁé’ﬁ RERZO bAORMARASNe- 33 -

thereof for the prepara a nedi canent for the eat nent or preventlon

of a dioseasSiPY)MRHA ch Rt ériiBYdO-2H i n-dlensadionepindeaye 7 of, futhermofee i n

vasoul ar satonady 2R ER ST BRy e B TRAB2 SRENA' €' degener ati on
and the |like. The angi ogenic disease is preferably selected fromthe group

di abetic ret| nopat hy, arthritis, cancer, psoriasis, Kaposi's sarconm,
haenangi oma, QWBE!‘&?'&H”%!]G mﬁ&ragwrwoses RYNéaziry) pyrezolyl, peagimidazolyl,

neovagaul ar PYOEYERbFRBRARER SerhedL hadm ShnaflRioVBsoremendn,  cor neal

transpl ant diyelcdbemzofidpeh i, 3-dilydidisen 2L 1 40giBWING!, cﬁl’cﬂﬁﬁﬁgrlﬂp!p@?éﬁlﬁ ylV\ébber
syndronme. 15The rollferatlve di sease of the nesangial ce

Sis referably
sel ect ed fr@?ﬁfphehf@flo@ya@n/@mmraﬁ@nnolﬂmé ls@mlélb@hm& lﬁ@pd@b’bai"mﬂfmfral i gnant
nephroscl erosi s, thronmbotic m croangi opathy syndrome, transplant rejection,
gl oner ul opat hy. 20



The use of conpounds of the fornmula | and/or physiologically acceptable
salts and sol vates thereof for the preparation of a nedi carrent for the
treatment or prevention of inflammtory diseases |ikew se f I]?ﬁ\/\%élg t he
scope of YREMH#ERt i nvention. Exanples of such |nflam‘rat% ERROL LA

i nclude rheumatoid 25arthritis, psoriasi#-contact dermatitis, del ayed
hypersensitivity reaction and the like. The inflanmmatory disease is
preferably sel ected fromthe group inflammatory bowel disease, arthritis,

at heroscl ersosi s, asthma,  all eogl es, .inflammtory ki dney dj sease mul ti pI e

sclerosis, cHiRRlinyshRydraiseavinoknyintsizanyd Eﬁ%é%@@y:utﬁw@fﬁf‘a&seﬂy'”Qﬁﬂﬂ
d
&ﬁﬁ??ﬁfla?ﬁmﬁ%‘%ﬁhxowéﬁ%%seagé%%%ﬁwa ) R, SRR o ase

ul ce; ative qndj:;utolysl fl,(b/,’rlotmelsyldlnsldawyl Eynetypeeloclafzokyl mhdié:uzslyl |maazolyl

2012/ 048775PCT/ EP2011/ 004608 The T-ce te IS eis
pref erabl y §E|aé8r i&”??‘ b Q{@@Vi&ﬁ'%'ﬁ’@ﬁ@@m‘g gF lzg{nl_lg algy| ‘ﬁ’?’é
neuri tqa ”133 r&BE:dx%ly‘FOdér&Bxa Ig\fh \é‘f-‘Hﬁﬁ g‘ngigrscﬂlgﬁﬁhﬁgm ng%ﬁlél S,

t hyr oi d|t|s ritis, 'systemc ul't n- ependent
di abet es rrelyl [ 1 235 ogadi aanan{Zhyh, t1,8- @azme&whoupheﬁahyalbdagyrmdewl exachradm t he

h t thrit t t t l,.an’ Falty'
Syndr oo, - SR LSy o Shoe, - sl A OR Py CoR e
chondr ocal cigg, §CH})O¢QjmJ:,9I3@ A@VNNS@A&UMHP‘H@‘ fever, Reiter's

di seaszIj W ssl er"s sSyndrone. é inflammatory ki dney di sease is preferably
sel ect'® from the group gl onmerul onephritis, glonerular i nj ury, nephrotic

syndrone, i rst i al Nriti 15| upus, nephritis sture' s
Syndrome, wdBrRA il By AiaTAs, Bpadtes kbR Astize B R GRS e S pat ny.

i diopatic 9'b@?ﬁb§drah¥ld2$éﬁ?drobenzo 1, ARRoringil emeriaHyY, SxdazBIvil Seafzolys,
preferably selected fromth roup 20psoriasis, atopic dermatitis, contact

sensi tivity letiazelyl, pkadiazelyl, éWéé@ﬁbi@édlaZQM Hbienyk fwanvhéet@md@wwgn f the

the. prihar atosraf KTIEA R e 35F 2R SRt EAP NN h R T
di sease or Qfmblyllcﬂfpyrrbnaw%r@maifwmahvﬁﬁuﬁéuttsmtatéds:rmmﬂmd-aransubstutu-

t herapeutic ef fective anmount of a com pound accordi n& to the invention

i s admini sté?@é’YtA) GO8 6 K- GhnfrilO.i (¢ Hed&eOBH 26 ()b G @A HL H2eONRer apeut i ¢
anount vari L dIS ease and can be determ ned by
t he person gﬁDﬁ%ggHSEﬂgh Q)EH%OFpﬁgthﬁ fidue 30effort. The present invention
al so enconpasses the use conpounds of the fornula | and/or physiologically
acceptbl e ialts and sol vates thereof for,the preparation of a _npdicanent

for the tredifgeRectye ¢fifaubar suhstdtians; Hek| denptes, arregamp&Z B fupdnd s@r

ohysi of ogi cal Ty é}ﬁces?aﬁf S APRE P PN B A Bfrazom. 2,

medi canent f4eror SA6x 2wyl | B4 37 05 BASHER212-084608-thisdblyl, 3-n4- br Basothiazolyhd/ or

conbating of_ a,tu dced i sease .in a t hod
a therapeut iZaf1 9" 9%@59“ wguﬂ"t WF'H“@B%%@%%P@#ﬁéarb%qt%gtf' htion
I's ad@tni st ered_th 8431 €l 4@%&8!1' n3WHPf1 - ﬁfa&Sl?F Efk. oxggﬁ‘azom or
t her apeutic amount vadr'i és’ according to thé speC| sease and can be
det er mi ned b§-y he2eosadiazddi3- Icafd5+yth, 1,8¢t-tiiadiaz ol dr -Grytiue2 gi-fhiadiazdlkde or

di scl d h f b t d nmbi nat
W th ot ner CRORabec iadgeird on Hiaf i g BIRTEAPAST FUERY. s used here.
the 10term Whét@?&%fch@%&alsrrﬁé@h%% Bé’pér%ll?%?ﬂ}n vrﬁ)d%gérﬁat@aim nistered to

a patient with cancer for, the purposes of treating’the cancer The
conpownds ofUnsubstituted Het] camihus also denatinifoi example, 2dydinlyaro-2i, t-8-, of-her

sui tabi 11ty PONSh o B Berior o bivc BN s P e T iU HBSOIE e al 5o
suitabl e fory Q@ﬁbhﬁ%L%N\Btthléf?PW-@myd‘F@ﬁcefz ageniss or I88§R ol N8-di-

anti-cancer agents include th I ow n oestro- 20gen receptor
modul at or s, hadm-dged-r-8eeft or -Trowublit drsZ (Dre\'ﬁ-pMUohUIn!alctqitahydlmdul-at or #4-

IR s L SR gl i DA A A

t ranscr | pt aggyrazyibi] uomﬁy@mdﬂ upt hs-roraagpmﬁmeﬁz% 4%#5}%%& Ehaspr-asent

conpounds are particularly suitabl e for adnministration at the sane tine as
25r adi ot her apyor “GeR¥idtgkn 2r.ek-aptdopiprbdinyhtor 3 orr &iarsholiny detrabydro-2hi ch
interfere with or inhibit the binding of oestrogen to the receptor,

regardl ess of mechani sm Exanples of oestrogen receptor nodul ators include,
but are not Iimted to, 30tanoxifen, ral oxifene, idoxifene, LY353381, LY
117081, torem fene, ful- vestrant,

447 (2 2 dlnethyl 1 0XOpr Opoxy- 4 nethyl 24442 (1 plperldlnyl)

o . o S .



35" Andr ogen receptor nodul ators” refers to conpounds, which interfere with
or inhibit the binding of androgens to the receptor, regardless of
mechani sm WD 2012/ 048775PCT/ EP2011/ 004608 - 36 - Exanpl e 'Qﬁiﬂﬂg

receptor WRHUIFE#E!S i nclude finasteride and other 5areduct (s (E) %rs

ni |l utam de, flutani de, bicalutanide, |i-at®zole and abiraterone acetate.
5"Retinoid receptor nodul ators” refers to conpounds which interfere with or
inhibit the binding of retinoids to the receptor, regardl ess of mechani sm

Exanpl es of such retino ece to ulators ncI bex tene

tretinoin, é P)érﬁnﬁl)q ‘{ 12?3"4”‘@& '0| Bd’? hexanydro-1-, -3- or -4-

ct-difluoro LG NineRth L4.X28: 1B%5}-5- idiny} or 1-, 2- or 3-piperazinyl.

trans N- (4 risﬁ,}@?&ox;”;pheny ﬁrgtfnam de ang pl%rlﬂrﬂ calyl)oxyphenyl rpe?| namyde 10
"Cytotoxic agents" refers to conmpounds which result in cell death primarily

Lol P ont & bt B ek ERaf et bl Porhbiloblr Bl BbEA SRS 1
i nt er cal at ongerpHoRh@t Biithidingl MR &ﬁéﬁsyl SRR ﬁm@lpﬁ%ﬁatélw Riokagslyl,

15Exanpl es of cCytotoxic agents 1nclude,’ but are not

tirapazi m néhiagelyl,driazqlylc tetrazoiyl, rthiadiazsf me@dlnt‘aslonwrmmn -1- yﬂntedan ne,
carboplatln Itreta redni r onmodul ci t ran

f ot emusti ne, ﬁé%%ﬁa ' ﬂez' 'n?ﬂ'g‘:l ﬁ'nia ) c@?%)’H]aaleﬂ'ylh ‘B{Sa%aéﬂaﬁ IQF
estranust i ngyexafpd hfrﬁdinyloénblabewh?&t r@er@%banm@:l ohhitmst | di€or fishbsgpi di um
chloride, punitepa, obaplatln satra- platin, proflrony0|n ci splatin,

i rof ul'\Pen,  detedrlasAandder OAi s- ami nedi chl oro( 2- met hyl pyri di ne) pl ati num
benzylguanine gl uf osf am de, GPX100,

;(trans trans, trans) bi s- mu- (hexane- 1, 6-di am ne) - rugdi am nepl ati nun{11)] bi s[d
i ani ne( chl oHBth baktiouter(y Jbr)a]‘erbbtyrth@é irdidazolyRthisizeiynyl syrediidinye, eacls ofi C
tri- 25 oxide, 1-(11-dodecylam no-10-hydroxyundecyl)-3,7-di methyl xanthi ne,
zorubi ci n, MIHFHES enwbsaauﬁémtan@mqsub§¥ g)ér?e n t oxant rone, pirarubicin,
pi nafi de, val rubicin, anrubicin, antineoplaston,

3' - ded® no-3' - nDrphollno 13- deoxo- 10- hydr oxycar m nonyci n, annamyci n,

gal ar ubi ci nHatlprefefalle deMod0r 56| am@r, but also |, particularly preferably F or Cl.
304-denethoxy-3-deanino-3-aziridiny1-4-nethy|sulfonyldaunorubicin (see WO
00/50032). Exanples of mcrotubulin inhibitors include paclitaxel,

vi ndesi ne s h | SHHEOR ne,

docet axol , ﬂf{{r?u@o@tt %I'%\se{#zgtgﬁh¥mg§j é@lg%ﬂ‘ﬁﬁo?%% Pgéntaﬂtég aur i sh??te: n,
cenad% n, RSB diffeNEUS1d.78re mdeperﬁdenhdﬁenecar;qmlnexphym n,

2, 3,44 6-pent af | uor o- -fluoro, 4 met hoxy- WO .

20121 bab775H0H EPDBGEIBDUERE BIENIA! TR AR SINGARBO Pl egires and can
anhydr ovi nbl

N, N- di et hyIt L-val y?cctjr\'/nar?/rllol\%l-sn%t'te Fle |sorp\€;g f?rmLs [;rrh(? fﬂ'mulaplr%rll?orﬁrép?ssgat ylam d
e, TDX258 armdil tB&S1 &8WeT. Top0|sonerase |nh|b|tors are, for exanple,

t opot ecan, hycaptam ne, irino- tecan, rubitecan,

6- et hoxypropi onyl-3', 4'-0-exobenzyl i denechartreusin, 5

9- met Ay - NANcdidBERY freomibhtiPidiaes! Bl tarfical AbkRE chffigeemds B thdfgpanam ne

1- ami no- 9- etniyia-15a Whigly et 2ast ané plithe Qaidyadioaks hamenapf theHprefewrednz o[ de] -
pyrano[ 3' , 4

7-12- (Nis&b‘?%bégd!ﬂdﬁ%ﬁzt@aﬁ%’%’]"ébégw e R s esmyndiipay bo. * oo

BN80915, 10%&&%&1 m@orml@kmn@fmmor@waé RIOALSAINiER cBARIADNARE formula |
2' -di net hyl am no- 2' - deoxyetop05|de 0L33

N42- ( gioet h@nrin rvd)l@h Hw[acncaiwpbdgemgnated. imgragter detail have the meaning
6H pyri do[4 asul acrine, (5a, 5aB, 8aa, 9b) -942-
[ NL2- ( di et N @’4 é%%ﬁg?gﬁ%@mh%@%f’%@] et hyI ] - 544- hydr oxy- 3, 5- di met hoxy-

15phenyl ] -5, 5a, 6, 8, 8a, 9- hexohydr of uro( 31, 41: 6, 7) napht ho(2, 3-d) - 1, 3- di oxo0l-6
- one,

E2S g g ma'E ?? &by otfi/h) Dg mﬁmpmmbmhﬁanbﬂ%@hbw@wh@ﬁahmwhmm um
i's am noe mn
5- ( 3- am no- propyl amyno) 7%‘%%%#@3’9%{@) h 'd'rtg'ici}g % Béﬁ?ﬂ@ﬁgpﬁwl e-d6|—|- pyr

azol o- 20[4, 5, 1-de] acri di byH#INEN, NHCOA, NHSOzA sop_A and/or CONHp;
N- E142( di et hyl am no) et hyl am no] - 7- et hoxy - OX0- 9H

t hi oxant hen- 4-yl net hyl ] f ofn@iniCddg)Het;

N-(2- (di met hyl ami no) et hyl ) acri di ne- 4- car boxam de,

6[ [ 2- (di nmet hyI am no) et hyl ] am no] - 3. hydroxy 7H i ndeno[ 2, 1-c] - .quinolin-7-one
and dinmesna. "Antiproliferative agents" include anti sense RNA and DNA

ol i gonucl eoti des 25such as G3139, ODN698, RVASKRAS, CGEM231 and | NX3001 and
anti - et abol [ tes such as en00| tab| ne, car mofur, tegafur, pentostatin,

N L - oy



In the present experinment description, the inhibition of tunour cel
prolifera- tion/tunmour cell vitality by active conpounds is described. The
cells are sown in a suitable cell density in mcrotitre plates%éQG- | |
format) XfRIZGKB4EELt substances are added in the formof a<Wh W?“ﬁ?qson
series. After 20four further days of cutévation in serum containing

medi um the tunmour cell proliferation/tunmour cell vitality can be

determ ned by neans of an Al amar Blue test system 252.0 Experinental
procedure 2.1 Cell culture For exanple comrercially avail abl e col on
carcinoma cell lines, ovary cell lines, 30prostate cell |ines or breast

Ceveral aayd e el < ars REGENFAT CRIFEIR EHIEOURICHIRS The ai

of trypsin solution and so?in suitable dilution in fresh nedium The
7
95"

cells are cultivated at Aéggﬁ_j(%%pégﬁé %&\/&%F&%tl ls A defined

2012/ Q48775PCTI EP2011/ 0046
nunber” of cells (for exanple 2000 cells) per culture/well in a vol- une of
180 pl of culture nediumare sown in mcrotitre plates (96 well cell-

Scul ture pl anés) Wing a menbtah@rnd; NiHpesrtke. The cells are subsequently
cul- tivated in a C2 incubator (37C and 10% CQ2). 2.3. Addition of the
test substances The test substances are dissolved, for exanple, in DVSO

i uthon serid) HETP oY bl ideRRl e QT BERsTRaRI biridif gzl @
adapt d9 dependi ng_ on the dffanyl, eadyazolyl!indolgt; ditwelropapiyiisnzaftanile desi r ed
slbstances in corre " 1oSHDRURRIAHER et BN oRRZoxd GP gAYl ORS¢
colTs o this ond. in eab P aEREERBE BRI BHeE ditRa St Mo e
P P18 O, kb b, a1
\(l:\g: IOUH;‘j]gaﬂ]ieO% C|r (r)\_ te?f?e%‘g%quﬂp I sgitf%@%'ﬁ%\iﬁe{"gﬁag‘é'ﬂﬁzg'whm%ﬁ;r

, %/l, bﬁﬁa?ézg%l:, gw,g%pgéﬁz’gr}cﬁ@gﬁ%ﬁmoﬁrﬂﬂ, iAdbEsI

seven hours in a CO2 incubator (at 37t plates are
measured in a reader wi t hfaryf ithiengls daidazolyi, Ipyenolyht oxazaiw,edxadia2o f is6X® nm

The pl ates can be shaken gept!l.y. i i.ately befo he,. measyr ement.. 3.
Eval uation WD 2012/ 04877%9&%/%@55%%66%@6‘8@@58&? tiftﬁ’é’.'aZO?%f;tr‘i%OﬂPﬁag'e| I's
and test substance - val ugnpfazBpdp WMIO!Ibrlﬁe},’rﬁﬂdéjﬂ))éﬁﬂlyﬁl,hbé‘f%dxﬁzolgl{a! ue of
medi udlcont r ol ) | C50 val ues (50% inhibition) are determned with the

aid of statistics programpjpesisirfi-vspyrfaidirestafpl,2;oxaginantZyh 1dabaoxasiazi-
conpounds according to the_inyentipon ar.e sho in Table 1. 1 terial O der
No. Manuf acturer Mcrotit rg'aﬂ%ygé’%? a%:'@f‘P'%e%rJPé‘ﬁW@@MUHE&E%EﬁE%H{“

Surface 96-well plate) DVhisOabe@BEaiél o adhoPBl- 6L teuibstituted by A, OA,
Dul becco014200- 067G bco 96-wel | pl ates pc()lgi:&r opﬁl ene) 267334Nunc

Al amar Bl ue TMBUF012BSer ot e&QOAFCEAR02H n idn{ AHE) W ESNHIAEDTA sol uti on
10x L 23153Bi ochrom AG 75c u I t 6BR Fal.c 1,

PoR2 708 DT OECACE. ol oABERE e OK R B HIEREY | 435ATCC
Determ nation of the proliferation inhibition by inhibitors of nethionine

am nopeptidase 2 in the BrdU proliferation test (cellular assay) _
inle Het denotes pyridazinyl, pyrazolyl, pyridyl, piperazinyl, morpholinyl,

pyrimidinyl, furyl, thienyl, imidazoly!, pyrrolyl, oxazolyl, isoxa-
30 zolyl, thiazolyl, triazolyi, tetrazolyl, thiadiazole, piperidin-1-yl,
pyrrolidin-1-yl, tetrahydropyranyl, 1,2-oxazinan-2-yi, 1,2,5-
oxadiazinan-2-yl, 1,3-oxazinan-3-yl or hexahydropyrimidiny!,
each of which is unsubstituted or mono-, di- or trisubstituted by

35 A and/or OA:;



The inhibition of proliferation is determ ned by incorporation of

br onodesoxy- WD 2012/ 048775PCT/ EP2011/ 004608 - 41 - uridine (BrdU) into
human unbilical vein endothelial cells (HUVECs, Prono-Cell, C-12200 The
HUVECs aMO 20IB0#873% ed at 37C and 5% CO2 in basal medi um ( Probeaef}/orsos
C-22200) with supplenment m x (PronmoCel |,11C-39225). 5 After detachnent of
the cells by nmeans of trypsin/EDTA, the nunber of living cells is
determned, and the cells are sown in a density of 1000 cells per cavity in
a total voI ume of 175 pl (cavities are coated in advance ejther

suppl enent ed dul t it e nedi Genptas phenyhdmnzyhnaphthybpr Ripheny!, 9@6359\?”%19“3 f or
0.5 -2 hours at 37C). Aft 2 T t ces
are added in 10 various cOnte 6%'@%%?%@@ éél ’rrhgll't%rlangfpconcentratéa;ns 30
PMto 0.03 nMin 10-fold dylHalj CN, NKOOA, NHSO,ACS0sR anid/@&5CONHEhe DVBO
concentration is kept constant_ at 0.3% After cultivation for a total of 48
or 72 hours, 20 pt of brofoeeddiadi®ldi ne (Roche, # 11647229001 dil uted
1:1008 i n culture di um I e added, and
cultivation is continued gpegésf@ﬁ@g@ﬂ%cﬁﬁofsggrﬁ% §H% fter incubation

W th test substances for @CHg).@ycof 72 or 96 hours, the culture nmediumis
renoved, and an i munohi stochem cal determ nation is carried out for
detection of BrdU incorporgtfon (BrdU ELI SA, Roche, # 2011647229001). To
this end, the cells are tregtgd WH(@’@W)‘pﬁéﬁVW%éﬁ{Cl—% HEth at room
tenperature and subsequently i ncubated with per oxi dase-1 abel | ed anti - Brdu

anti bd@ (dilutedR® 100 i eaotasbOHly Nd| Nuttlo:urF buffer) for 60 mn at room
tenperature. After_sashing three ti g w 1-fol d %&centrat ed DPBS buffer
(G bco, # 14200), Rhe enzyRapies Hosaky ai"§9|1n|2t| A HOTNB substrat e

25sol ution. The c e i f on of
25 pl of a 1M sul ]?tz?él'ii gc:{ &H?ﬁ?l&.gﬁ%ﬂ?‘ %n@n@ﬁnig ?]?ﬁggocg%?%@%
density is carried out w WhemeB)neiCthgrotqnmayeaMbeaeplacedihglwﬂgluh of 450
NnM The control s used are cavi ontag n [ e Q%
contrdiS or enpty 30caviti ?Q’% ﬁﬁgf'l? )"“&F’S@% pﬁﬂé &y"Fg)r @T\Z)E'gtest to
i nhi bitors of nethionine angg epthdase is checked and confirmed using the
i nhibitor fumagillin. P-2 activity neasurenent 35 WO

2012/ 048775PCT/ EP2011/ 004@®ﬂlor4ﬁay belsdmsNEﬁed\bg#Ser (I\/AS) |s errpl oyed as
substrate. The nethi,onine |iberated i LI rstlél nvert I.\%tlox and
H202 by L-ami nooxitifdse (ASEN° quP\frH@Zw dGa<ghdpbepgmt B\éfé (POD) Wi th

the aid of the H202 cat al ygasARGaRY! QFU&BI f adgq |, dtyipsiM8oki, dingbdi ne to
di ani $idi neox, the increase of WhIaCE ¢ det ey[gtlg g pm())vt@orret(r)l caIIy at 450

nm MetAP-2 activity can tﬁw'anebdnfu@tﬂomfmqfwmub 2y3-dihykiroteanzos].4Tdexingact i on
schene illustrates that onEI %@f di_ani.si,di neox ,i s

met hi onene. The Met AP-2 eff tP\Ple{@Z'@Qn %‘P@ﬂ E&B%Wycdésem"'g?edm

directly as A 1lOabsorpti Oﬁuﬂﬂﬂlnw 'i%q‘k!midhn kaﬁﬂuhddlfl Hih?ﬂrd?fu:ﬁé]ﬁmywbt AP- 2
activity (nol of Met/time unit) is possib eW|t he aid

di ani si di neox extinction @dﬁﬁdﬂOl@D@WﬂOllﬂWete&rﬁﬂMQ@qu@mvi t@ifﬁh)ﬁir@lé@ tinme

Vi'sualy | near regi on of HSTALL SRR arEadBe 2 BlHboundos
are sumarised in Table 1napatHiBiding, )pwmgmwn@dgzomqghﬁrmwllﬁnd@y shake

flask solubility neasurenent Eluent preparation: Eluent A
di et hyl ami ne, for synt hesizélyh pysmidooxazadyl, W@dﬁlﬂﬂl ISDKmlﬂsﬂ]IQZOIﬂ tyi-of

ammoni um acetate, for anal alv of
ultrapure water Sanple s@% 8|éff“tetr§zcmll ﬂ?‘?g%%’% §2“6°Ltb\g%8@3 'Wﬁ‘az"?% Eﬁ'

di hydrfegenphosphat e monohygfiging!, 4 @b@aéoaro%ly%sﬂﬂbmm peﬂemf‘l%ﬁO n  of
ultrapure water the pH is adj usted usi ng

0.1
20121048775PCT/ EP2011/ 004 @ygolidins!-yl, saerx@Zipa@&ylaﬂ ;Moxaﬂ@zm&ﬂt are

zgﬁgfgsaltsBZﬁe222d4ggdrg$1L§t eéﬁnan ess e@h@@(qp@ﬁ&#@p I e@h g’(ﬁ“ fl&t Egr

the sanple is still presemnsubstéuReiser moH6L, d@ﬂém@ul‘ésﬁﬂut@@lcbwA ope 24h
shaking tine, the sanples are again checked for pH and a precipitate. 10

Utrapyre water unit: M IGQPHs EPRANHOMCHpSNH:, {SHEANHAT3PN37462D
Shaker™” TiMx control, MMHERL) CONA,, SO,A, NHSO,A, =0 andfor Het',



| ncubation hood: TH 15 Bil hler 15pH neter: 766 Calinmatic Knick instrunment:
pH 1 pH el ectrode: InLab 423 Mettler APCl - M5 (at nospheric pressure
chemi cal ionisation - mass spectronetry) 20( MtH) +. The racenic

pr oduct s WP 2Q18@4¥3Fpounds according to the invention or th%CT’QPé’H’%““OS

i nternedi ates can be separated sinply anti8both on an anal ytical and 25al so
on a preparative scale via a chiral HPLC or SFC col um. NMR spectrum after
addition of deuterated trifluoroacetic acid 30 Mt hods: HPLC— M5 anal ysi s
conditions: 1. Colump: Acquity BEH C-18 (2.1 x 100mm, 1.7 352. Mobile
phase: A - 5 nM ar#@ini um &esp SepYrtdaKé{IYér|3&Baz%{E|ePMW3t'{P'P@ra!#n}ﬂ'nl BRRSde:

35 15 4.50.3 45 55 6. 00.3 14" Byg8yls ey By ohiddady Bydolh 6=9v5 70

4. Flow rate: 0.3 m/mn. isoxazblyl, Uhiazell, tn&ﬁyl@teﬁl’ﬂzb@ﬂi thigeliagvte, tpperi-  30. 0
deg. 7. Sanple preparation; acetonitrile + C. La Chromunjt
Chr om),J%l te Performance RPIUJ'é'YidWrWEW?THrV' ﬂ@tréh&‘élm@bi[aancb?tﬂ*?FFiaPeaﬂz0

conprising 0.01% of form r ] DRI nded)
Fl ow rate: 3nnl/nnin 25 I urfn’ % %ﬂgar%ﬂg?g %%z%r@@iﬂf?bbh?mxé%ﬁvem A
wat er + 0.1% of TFA;, Sol vepyhnﬁ:hnglceaohioh‘ wibieh is Uhsligstifutdd-a; madie-odi- oat e: 2

Mm/mn; Gadient: 0 mn: 5% ﬁa g‘ét 100% of B, 8.1 mrv. 10%
Detection at 254 nm 1) 35 ‘fLB PYSaRaRrih:  wo

2012/ 048775PCT/ EP 1/ 004 =§92- 1 .
n- hept ane/ et hanol 4@@{70/ 30%%$heé§sl§p ncﬁ?ﬁg{aﬁﬁlg | sgrgﬁ; %ﬁmﬁ{f nf)fi’g}’ﬂytrﬂ?)
n- hept'he/ Et OH = 1/1 and d¢paxamtobd, oxadiazolyli BoSa2sglntteialyl triEzoBl col umm

with 20 pmmaterial at a flow te gf 5100ml/ m n of n-heptane/ethanol =
70/30. Above and bel ow, allftraza ardbigAagoG.e indicated in C. In the

fol  owi ng exanpl es CO”V%%hbfé},auntY}‘ahlﬁhétPor B%ed%lﬁﬁ%abﬁ]\%z‘ﬂ%cb' f

necessary, the pHis adjusted, It necessary, to values between 2 and 10,
dependi ng on the consti - mms; iorwhithtihé Heatbme odydie repiacad by by €1,iBr,
extracted with ethyl acetgg 8L coa, COOA, CN, CONA, CONHA and/or
CONHo,
and/or in which one or two non-adjacent CH andfor CH;

groups may be replaced by O, N andfor NR?,

or Cyc,
20 Ar? denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, CN, OH and/or OA,
Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH, OA and/or A,
25 Cyc denotes cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Br or |,
n denotes 0, 1, 2, 3 or 4;
30 and pharmaceutically usable salts, tautomers and sterecisomers thereof,
| including mixtures thereof in all ratios.
The compounds of the formula | and also the starting materials for their prepa-
35 ration are, in addition, prepared by mettiods known per se, as described in the

literature (for example in the standard works, such as Houben-Weyl, Methoden
der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Ver-



di chl oronet hane, the phases are separated, the organic phase is dried over
sodi um sul fate and evaporated, and the product is purified by

chromat ography on silica gel and/or by crystallisation. 15M_|p. . nelting
poi nt Ma¥¥O3He®#§3fet ry (MS): El (el ectron inpact ionisati obfyT/RR2OEKE6¢3,5¢
at om bonbardnent) (MH)+ ES1(el ectrospraygioni sation) (MtH) + 20APCl - M5
(atmospheric pressure chem cal ionisation - mass spectronetry) (M-H) +.
Synt hesi s schenes for the preparation of conpounds of the forrmulal!: a)
HOL 0 EDCI, HOBT, DMF Br NI-12 0 Route 1 1. t-BuQOH /
NaCH 2. chi rlag, Skittgast.itori® precise under geasinrsramsiicmssvBizbaredowsosandis - b)

acid 1 o consieBlf 1o Sl espianty 6 ) R0 mackiheze bRl "G

t hen oxi di seserae whighGae bt nhaitioped Hdie i wreater fopsiil groups using tertiary
butyl hydroperoxide in a basic environnent to give the al cohol (followed by

enant ieimer separation via chromatography). b) Route 2: Alternatively, it
h b ¢ . . e Y bed i
route 1 tor GanmPdfhds bFHLIHR PO, BercRiy B LPRARGEY S8Rq 5RET 0% 1

oxi di sed. Hpmnreks, oftthe Sothaga [bwitle aasbripdind of ihenfoarhUlerilide. The chl ori ne
derivative qQbtained with 30% can be separated into the enantioners

anal ogous| y khe epeParpdssf thesdeamulel andrefiae farmaula dV epe generaily kngwn. If
ti "A39",
"aas+ ana - AngY R BoVE) RpuRLEK e Pod Bepteardd MithEinodsnd BBt G, 00

t he andl ogous fluorine derivative. The reaction of the al cohol conpound
wi th DAST (diethylam nosul fur trifluoride), in dichloro hape results in
the desir edqf‘ﬁ%PPH@%ﬁQﬁdﬁG@ h?'@"'%%?‘i Lng tsnably fenokrs gﬁtﬁér E‘Pro‘ﬁ?r&@ e
centre of asygpRld] iedN | o 0 | Sid | tions of
the fluori nZtgl on é?’nﬁﬂ&%iﬂ:lopz-l g@ﬁ)@%ﬁ)%%g' g}éréggﬁﬁilpét’%ldsgg omrf?qd ?ﬁtreg')érﬁow

N- aryl | act arméddrmbiveior adloilsisfongloxldayimgphited .atdins {prafertabcmetedsilfonybe

ol e o i AR A SRERERT & el bidienh g BB RN ety
liquid, is @gb@w%%@wmyﬁwx%t he desired product is obtained if

the nitrogen-aryl” conpound i's nelted"and the dicarboxylic acid ester
(Mel druni s aldiediesactionduei¢rakly shiceceds in.the pepseni® of a dehydrating agent, such
2012/ 048775PCTEP2011/,00460

- A9 - h | f he.. i f
Che - al kar S S SrRAP o PTRodiEre: Sgraniin CaorelprafCarbaihie Ve whi ch
is carried C(L'DC'CII\")Pﬂ,d%a?tfbn?ﬁiﬁﬁwiéébﬁilé%'Ph\eﬁjim%tﬁyq’él'hﬁ@p%ﬂn\?'@hi'lé‘&%m

nitrogn in which the anal ogous nitrogen conmpound is not "a |iquid. Here,
t he | act am iintidgérDABEES ) plucihermsoenpeaparephbsplegnia ashedridehTR (c6

preferably %ﬁg%lvxsfﬁergygﬁ,r% H éfﬁﬂ) rﬁéﬁény‘f& s%'ﬁr(])(rjﬁ azide or 2-ethoxy-N-
ethoxycarbonyl-1,2-dihydroquinoline, optionally in the presence of N-hydroxy-

benzotriaole;
25

0
30 T3p= S

The reaction is carried out in an inert solvent and is generally carried out in the

- presence of an acid-binding agent, preferably an organic base, such as
DIPEA, triethylamine, dimethylaniline, pyridine or quinoline.



Exanple 1 Synthesis of 3-hydroxy-2-oxo-1-phenyl pyrrolidine-3-carboxylic
acid (2-thiophen-2-ylethyl) am de ("A65") [anal ogous to Synthesis Schene
a); route 1] a)2-0xo-1-phenyl pyrrolidine-3-carboxylic aci

(2-t hi opmi%géf‘gf’%yl) am de V\o2012/048775PCT/EP2011/002%%‘§E‘-’2'%’6°°56°8 200
nmg of 1-phenyl-2-o0xo0-3-pyrrolidinecarbox3d+c acid, 155 ng of

2-t hi ophenet hyl anni ne hydrochl ori de, 550 ng of

N- ( 3-di ennet hyl anni nopyroyl)-N -ethyl- 10 carbodiim de hydrochl oride, 190

ng of hydroxybenzotriazole, 132 of triethyl- amne and, 5 of DMF are
conbi ned in d&R¢ 'B%\Péaﬂéﬂ'éél or &L@I«E}G'?Wéh\V‘é%t%tl‘yﬁ%'%ﬁe%ﬁrbgggkeﬂr RSPl a
septum -t he yy | idQF the kdIfFBDSNh (kA igl ser,

Per sonal ChenHrﬂﬁﬂs%térjwabég%%%g%&%%ﬁgﬁ&itgégﬁ%ﬁ?%to the batch. A

preci pi t at e preferablyed potdsstumi sodidae daladrnlormaesiun,teay prseche favaueable.
formed. The precipitate is filtered off with suction and dried. Yield: 239
ny; Z%ppear ance: white solid; Purity: 100% (220nm UV track of the LC M5);

LC MB:™ 315( ' : ifabd. #reHRLEteR tikeds. Wi nt:
LaChr om m%ﬁ?nﬁégﬁgﬁ?%neﬁgﬁgﬁghce Ré%(gﬁyg%%r%rﬁlgﬂg%\%f?m: L};@?
m / nni n (purgnd 14 @2p9)theckaetinn iemperature-is betrEderoabeiCciE’ a08dI5HENNoB:

acetonitrile + 0, 04% of el epgth: 220 nm (det ector,., L-
o e ent o mapboinden el o wIbY Dattiliny srteGll SR S0 Bl 20G 5 4 -
4.4 mn: 100%of B, 4.4 - 4.5 mn: 100%of B --> 99%of A 4.5 - 5.1 mn:

99% 350f A; WD 2012/ 048775PCT/ EP2011/ 004608 - 51 - LC- MBS net hod:
(i nst ritrent :Suiigible nerigaivertsdre sior example, ferecasbons Sisbaas @ RP18e- 50- 4. 6

Fl ow rate: 2. [ m ol vent A ter. + 0.05% H 5 Lyent. B:
acetonitril é)eirr%e.’lﬂﬁ%tg F, h@&?ﬂ%&%@ NG ﬁ[ﬂf%”g%\é‘#ﬁgﬁﬁ%ﬁ&% ugh ¢ o
100% of B, ZAsBridhRidéthyA¥ af2-Gichloroethane, carbon tetrachloride, chloroform or

10b) 3- Hydrogjy- 2- 0x0- 1- phenyl pyrrol i di ne- 3- car boxylic aci d (2-thi ophen-2-yl -
et hyl ) ani ddi¢ghipgsngthane)a oaglsmsuctm@s amthangl efianed iserrepanyl, arfoBAssol ved

wat er)iang. 015 PO BhterkPaRel B oub ab et e R ERARA T el ' "
mxture is tigeahygdrofurad (aHF?@GdicManéhglyiEbBeth@ts;isubﬁ ae\shgent etlcol riomal- 1y to
dryness. Water and EA (et hi acetate) are added to the residue, and the

mxture is enethybeemoppetvhrihgy. ethiienergyerl dimshivhsthar {dighinee); ketanesa2sos,

filtered of f, Wit | 1Y Y| 0 ny.
The residue S‘lu\s%cé% s%%iﬁéggﬁrﬁﬂ%%g%hﬂ %%%#Qgé%@gapggbarﬁ \%&yll—%(_egﬁ%]eg
product fradridimetradfermartide ¢0ME) dnitiiep e ahets acetdniynilessulfoxides; sach @isvi ng
57 ng AB4Y of "AB5": 30 AB earance: whjte solid; Purity: 100% (220nm WV
track of t h@?@elm@)syifgﬁd%_ ); cerpgn disulfide; carboxylic acids, such as formic

acid or acetic acid; nitro compounds, such as nitromethane or nitrobenzene;

esters, such as ethyl acetate, or mixtures of the said solvents.

Particular preference is given to glycol ethers, such as ethylene glycol mono-

25 methyl ether, THF, dichloromethane and/or DMF.

Compounds of the formula | can furthermore preferably be obtained by oxi-
dising compounds of the formula IV.

30 The oxidation is preferably carried out using tert-butyl hydroperoxide.
Depending on the conditions used, the reaction time is between a few minutes
and 14 days, the reaction temperature is between about -15° and 150°, nor-
mally between 40° and 130°, particularly preferably between 60° and 110°C.
The solvent is preferably water, where the addition of an alkali or alkaline-earth

35
metal hydroxide, carbonate or bicarbonate or another salt of a weak acid of the



HPLC. 2.88 (Rt/mn); 35 HPLC nethod: 1_100_2 (instrument: LaChron) WO
2012/ 048775PCT/ EP2011/ 004608 - 52 - Columm: Chronolith Performance RP18e
100-3mm Flow rate: 2 m/mn (punp: L-7100) Solvent A: water + 0.05% of
HCOOH SoMi@pa12B4872%etonitrile + 0.04% of HCOOH Wavel engt h: PGDBPZ9}/004608
(detector: L-7455) Gadient: 0 -0.2 mmnoP9%of A 02 -3.8 mn: 99%of A
--> 100%of B, 3.8 - 4.4 mry 100%of B, 4.4 -4.5 min: 100% of B --> 99% of
A 4.5 - 51 mn 99%of A, LCM nethod: (instrument: Agilent 1100 series)
Col um: Chronolith Speed Rod RP18e-50-4.6 Flow rate: 2.4ml/mn Solvent A
wat er + 0. O%dkaif o-gicaineSeantk metsls, peafetatily of petassionArdarmHEHCHMARE 220 nm
Gradient: 0-2.8mn:. 40(0 Ofﬁt’B t I100%)f B, 2.8-3.3mn:100% of B; 20 Prep.
HPLC net hod:®@ g%_'i@_%b ‘_)HF%‘}?'nd_o_equi .M (instrunment: Agilent 1100
series) Columm: Chronmolith Prep Rod RP18e Flow rate: 50ml/m n 25Sol vent A:
acetonitrile + 0.1% of TFA Solvent B: water + 0.1% of TFA W.: 220 nm

Gradi ent : f iRharmaceufealfalia@md ether farms from 15- 35% of ACN in 8 nin,

|l edi f 2 m 11 nin. 2012/ 048775PCT/ EP201.1/ - 53 -
Sonar ot on Sihel S eoMtbilnts sl ding e TvaRfiok PR Be et R el anaRRon-
separ ati on @aitGbirhaOaethe Gthét Narid) the Peddadit il \rintioR AiscerordPas4es fie e t he

racennate are dissolved in 10 m of n-heptane/EtOH = 1:1 and separated via
5x25cm Chi r &if deeseopprepunds Vo the Rovurhthelr ehpemaegutically esceptablersalis, 100

nnl/mn of n- e e = 70; ‘ i 1 lLeqt

cvapor at ed. SR SR A som gk cRaphiBERAG ot i adfs sREIERRYY L
Fractiéh 2: pregédures ®hoamdnitheeel Phar@aositicigraceapiable 24t foran dfgrer 1:
0.6% : 99.4% of enantioner 2 Exanple 2 30Preparation of

3- hydr oxy- 2-coxepoLNsisafythp feinpuladiate for ibarpesiprart pepateq Pconxentinat e f or
Synthesi s SCheBql) i 1@ Ubfmpdund WP TS | CoREMER 29IPGRUD, ondbiits?) 00

LN ?LN O
suitable salts can be formed by reacting the compound with a suitable base to

15 give the corresponding base-addition salt. Such bases are, for example, alkali
metal hydroxides, including potassium hydroxide, sodium hydroxide and lith-
ium hydroxide; alkaline-earth metal hydroxides, such as barium hydroxide and
calcium hydroxide; alkali metal alkoxides, for example potassium ethoxide and
sodium propoxide; and various organic bases, such as piperidine, diethanol-

20 amine and N-methylglutamine. The aluminium salts of the compounds of the
formula | are likewise included. In the case of certain compounds of the for-
mula |, acid-addition salts can be formed by treating these compounds with
pharmaceutically acceptable organic and inorganic acids, for example hydro-

25 gen halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate, nitrate or
phosphate and the like, and aikyl- and monoarylsulfonates, such as ethane-
sulfonate, toluenesulfonate and benzenesulfonate, and other organic acids

30 and corresponding salts thereof, such as acetate, trifluoroacetate, tartrate,

maleate, succinate, citrate, benzoate, salicylate, ascorbate and the like.

Accordingly, pharmaceutically acceptable acid-addition salts of the compounds

of the formula | include the following: acetate, adipate, alginate, arginate,

aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide,
butyrate, camphorate, camphorsulfonate, caprylate, chioride, chiorobenzoate,

citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitro-

35



5 Thi onyl chloride (5.8 g) is added dropwi se at OCto a solution of
2- oxo- 1- phenyl pyrrolidine-3-carboxylic acid (5 g) in 5 m of ethanol, and
the m xture is 10stirred at 80C for 4 h. Wen the reaction is conplete, the
sol vent VO RMR0¥8Y@5 i n vacuo, and the residue is partiti onelCHEPRREM46RE: er
and ethyl acetate. The organic phase is.yashed with saturated sodi um

hydr ogencar bonat e sol uti on and saturated 15sodi um chl ori de sol ution and
dried over sodium sul fate. Renmoval of solvent and dryi ng agent gives ethyl
2- 0x0- 1- phenyl pyrrol i di ne- 3-car boxyl ate, which is sufficiently pure for
further readidnzoste, dodecylstifatsRifat@suNthate DVBGaRME), ga!@cptprqteigammusm (t,

J=2 Hz, 1H), 7.56-7.54 201H), 7.43-7.39 J= 8 Hz, 1H), 7.24-7.21
1H), 4. 17%.3@)( gplas r?“r@qﬁesgg‘?-@'@}’g%"oﬁﬁ‘?’ gﬁﬂﬁéﬁdiee@u%@%f% HWCEF‘BRhOfTZZ-l. (1T

(t, Jr 7 HzZ,phHl; héral¥Biccims HeamsdifatMheptaddite, hexanoat@‘?hg%@'raté' hifdrb% of
TFA in H20, B- 0.1%of TFA i'n acetonitrile: flowrate - 252. 0ntl/nin;

I e e iyl
b 2012 . - < riumchl oride heptahydrate
(1. 599) "i's 40608 JaP TyeR: BT, aippionaie, Taeicts ratesls, WalGRBl:’ MANdY-

phenyl pyr r ollai@i, RectdpResptaty) mbﬁwa(r@sq}rph@te,lﬁ]éthy@éni@aaé,r@maﬁydrog@ﬁpﬁas-gas
is passed in for 15 mn, the mxture is then left to stir for 14 h. S5AlI
vol ati | e cordateunaphthalenaseifonaten nieptinate, adliate, axalatehelariecpalmoaier i fi ed
by chronmat ogr hyl o . )

S hydr oxy- 2 Hsgaite, RS, afienyiasetate, SlsRyIPIPROBRIS PROSPIECAREPS s e

usi ng éhi r alpHdriafe, astihalabs et ens ldves e Tasredehnd pedthgtigant i omers. The 'R
enantionmer elutes after Rt(mn) 8.197. 10The 'S enantioner elutes after

Rt (mn) 11.240; (Chiral pak AD H(250x4.6)nm 5pm n-hexane/lPA = 60:40). 1H

750 7,17 (g Mok uts® peleisgfre i dn@ Botlnufal scordiid o fefvagpth ) S

15(m 2H), In&Bde ahiminiom lanmdchid, 2alilirt ncogdr, irdn(119; koA 8l)( ithilBsameg, 2H) ;
LCVS: mass found (M1, 250): Method: A- 0.1% of TFA in H20, B- 0.1% of TFA
in acetboni t Mes&ims MapoaRese(liNz margamese(Ihoreliagsinm, sodiyra gadainc salts, but

(50cd. 6 3l ol A 1ok B10H sy el BAIAREN9 Gionca YhOH 20

(750 ng) is added to a solution o Rydroxy- 2- oxo-
phenyl pyr r olprefenen&: isagibex yo atrendrdiumm; ¢ghe alkaliinétdPalts Sodiumearet pbtassiunt,ur e

is stirred for, 4 h. The solvent |s then renoved in vacua nd, t he batch is
aci di fi ed uéﬂﬁ’gthf.%'ﬂﬁ'm@%@"%{at%@sc daan "@&nﬁaw@oswf%ﬂf@ﬁﬁﬂm-
acetate, an j QARG - 51 0r gani ¢
phasemar e ?r%gsg‘\?gﬁé SO |Lﬁ$n| %%tglgégi Vi n\gg@r%%% g%‘@g& é:)??%b_le

phenyl pyr r olargamie-r@netaxhobadesdneleidd; salthl dflpRN{at Oseddnd aBvVeXaH ¢arsizns [ ppni

5 87.5 81 (Amidey, subsRitdBmipRE. i indiids fistaraly opririon S s
acetoni 1111 &rinrs, HACIIngs, Ch Reae b Eal gt e dns ol AP 9N 5 s
+ ve node; Retdinenyaffeine odttiormpeascaios, @RlinehN;N-dibehLylethylenediamine

25 (benzathine), dicyclohexylamine, diethanolamine, diethylamine, 2-diethyl-
aminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-

30 glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, triethylamine, trimethylamine, tripropyl-
amine and tris(hydroxymethyl)methylamine (tromethamine), but this is not
intended to represent a restriction.

35 _

Compounds of the present invention which contain basic nitrogen-containing

groups can be quaternised using agents such as (C4-C,)alky! halides, for



Met hod: n-hexane: 1 PA : 60:40; flowrate - 1.0ml/ mn; 15Col um: Chiral pak
AD- H(250x4.6) mMm 5um Rt (mn): 9.794 area% 98.698. Am de coupling 20 00
HOjt, -OH R 25EDO (3 eq) and HOBT (1.5 eq) are addedtoasolutlon of
t he abov&%?@ﬁ@i‘ﬂé@ acid (leq) and amine (1.2 eq) in dry DNFCTBRAMVIMAHY))
and the mxture is warned in the mcrowa®g-at 160C for 20 m n. Wen the
reaction is conplete, the solvent is renoved in vacuo and purified by
chromat ogr aphy. 30 Exanpl e 3 WD 2012/ 048775PCT/ EP2011/ 004608 - 5 - a)
3-Chl oroaniline (10.45 is added to cycl opropyl-Meldrumi s acid

(6, 6- di ent hyexampl em@xggﬁiwdpgpwb@%émbgtyapé@édevar)omlﬁew iodide;

ch chl or oret e 3l QLS 8ol Wiyl el il sdfie, Dateh i

t hen washed ol u 1"on, phase’i s acidified

using 1N HCl(Clql@01&)aB(beblﬁiesl G@Sex@nqﬂema:@t, eloﬂecyiﬁlauwlj syristyf ahd etestylof f and
dried in vacuo; 400

7.83- 7 g2 ( tchidride, Momi% amisﬁﬂ' @ncisary Hien-G: @ﬁ'ﬂyﬁai@g?? %1’9 %?mpﬁege%ﬂ‘

Lt a0, ke i B iomd®) gl e 5 feghile chmibieg? (1 2,

of TFA in acazioordmgltd) the fiventiomtan be2fi2p@red using stoh waits. X Bri dge C8
(50x4.6nMm 3.5 p) + ve node; Rt (mn): 3.073 area% 98. 91. 30The acid (0.2
g) prepared under a) is dissolved in dry dichloronethane. 2-Thio-

penet hyl am ng,d é@gvé@ﬂ éﬂbﬁbﬁyﬁétrﬁgbgﬁtﬁaa%aﬁghﬁm%ﬁe@ﬁ Fludy Sce-

subseqlt[JentIy ad I's stirred e mxture 1s
subj ect®d tdaqum‘hmomtlatemneaplhte scimtter aohachiey glhccmatdaj loeroiseichmate, WO

2012/ 048775RCT/ EP 0 i hed wi t
vater, st urRRATAC QGHOROT R MEEP BIORHTS 1SER Rt HABISRS AP GHTLat: um

chl ori de sol n i I
chr omat ograpﬁ%@oglﬁé?@a& gb@@HNN’QI\I/%M Eé&ﬁM_gN%a?é@eﬁfﬁ?p%uﬁates 36- 8. 35

(t, J=54 stuiﬂal)sahdylaia tBI‘Bate( WOmaBatelztosylale and s®nvethaminil, bul tRis is npt Hz,
1H),7437398 ¢ Hz, H) tt33732(o|d J=2, 4 Wz, 1H), 7.22-7.20
(dd, 2, 6 LN Poor%p@éﬁéééiﬁi: 3.90-3.79 (m 2H), 3.54-3.50 (m
1H), 3.38 (m oH), 2.96-2.93 (t, J= 6 8 Hz, 1H),2.29-2.23 (m 2H): 10LCME:
mass found (Mt1l, 349); Method: A- 0.1%of TFA in H20, B- 0.1%of TFA in
acetoni tri | &Fhef agid-adalition saitsoof hasie compoondsnef the E‘rh‘d@l a% pspaEdhn 3.5 p)

+ de; 4.417 0 25 d . b
"¢ G oot ved TR fed nAet BB Sontts vlithen, STCRORAbIERR P BY Get5,
eq.) sol uti eitid, Gadeihgtheddemansh bl &mxin@céﬂ%ti@ntanmhh@ﬂome fi8e HAAkear e
added,20and the m xture is stirred at 70C for 1 h. \When the reaction is

conpl et e, tf@NkY (rganarateddnoidding theagals foranintaaprtact with @deaseuand isa
col ourless F?étﬁ?d fH 'RLE bf’:lgérﬂ;a c-gf\\lgnflgnetl'r'Jﬁr?ﬁeq'QTRéffre%rﬁjaseh{o?r[ﬁ%tu‘?ﬁer ina

certain respect from the corresponding salt forms thereof with respect to cer-
tain physical properties, such as solubility in polar solvents; for the purposes of
25 the invention, however, the salts otherwise correspond to the respective free

base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the

30 compounds of the formula | are formed with metals or amines, such as alkali
metals and alkaline-earth metals or organic amines. Preferred metals are
sodium, potassium, magnesium and calcium. Preferred organic amines are
N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethyi-

35 enediamine, N-methyl-D-glucamine and procaine.



30 graphed. The enantioners are obtained by chiral preparative HPLC. The
enantioner which elutes after Rt(mn) 5.419 is the active S—configured
conmpound "A37"; (Chiral pak AD- H(250x4. 6) nm 5pm n- hexane/ | PA = @‘}
351H NVRWQ@2U2/W8775 DMSO- d6) 6 [ppni 8.13 (t, J = 5.8, 1H), PC7T/§@° {’004 8-
2.0, 1H), 7.61 (d, J = 8.2, 1H, 7.43 (12.4J=81 1H), 733(dd J = 5.0,
1.0, 1H), 7.25 WD 2012/048775PCT/ EP2011/ 004608 - 59 - (d, J 8.0, 1H)
6.94 (dd, J = 50 35 1H) 688(dJ 3.5, 1H), 6.69 (s, 1H) 3.91
-375(m2|:||) 3.46 - as H, 2.95 (t, J =7.4, 2H), 2.08 (dt, J =
13.2, 8. rh)ebawsddmaw t&mﬁac@mgomaeawds geppidingto the lmvelr%qafar@FA in

H20, B- 0.1% ril W

Bri dge C8 ( géa @%Qg@ﬁé‘?ﬁ%hﬁs&%dﬁﬂ'twl"i@%rgntgcggtg Sreays Isgé@m%é&%c
99.25% Met hﬁédeérre@bh%‘eoéaﬁ@ thie fd2fhatibn of tHesalt inla énientiuret] mﬂrtrrsrl e
flowrate - Onil/ mn; Columm: X Bridge C8 (50x4.6mm 3.5 p); 15Kt

4.102;_ Chirdl heriv@@acrda@afbae TegenriRtaskby b;zxngmecshe,@aﬂqu@wrrtfatcentaci arin n
ot um? - i34 BB iRt ol LB ins B0ReHiod Maingr. 11 FE£EYfins
(S)-3-fluor @ﬁemnm&ermdimrwismmim then oBesporiting bk farprisdthereof with

(2-thi ophen-2-ylethyl) amde ("A86") a) WD 2012/048775PCT/ EP2011/ 04608 -
60 - When tH@SFP%Céé?lC@ﬁta!nsp'&Kﬁﬁﬂlﬂ%oe’?'ﬁ% fﬂ&#@ﬁ ﬁ%'UBtHD’r'@cPQIWtQP%@ 8r

sodi um hydr h

di chl or onet ?\gﬁ and t @hggnﬁdﬁg oéagﬁ%gﬁgélggg%@’d ?l@%@gbaqog‘%m

sul f at'®, 5Drrgsp1egptmgd‘rée acid fenhymmeafe rem)ved and the residue (180 ng) is
reacted further in the subsequent reaction wt hout furt her purification.
LCVS: mass found (M1, 252); Method: A- 0.1%of TFA in H20, B- 0.1% of TFA

in acetonitr r h

(50x4. 6rm 3. Ifs Borirdiifg %ﬂd%rﬂw&{&?ﬂ% iivRytid EBhATS mbrPhidtben @rc’“pz‘é"sf Ny of
L10H H20 ar és adﬂaaluietaf farnsioythaomaoé utl&ilymyceptaktid galtg &) this fypeoths mven-

oxo0- 1- phenyl pyrr.ol i di ne- 3- carbo | at e, in_THF/ mxture is
otirrel ot HPMAI0 BNROMARERCT R IR Salte T 1RicH b alecsa fREMB A oR oor
neutral i sed dygirifle 1b|{%1rh‘af@'dmc-gﬂﬁeaﬁH@ﬁﬁ?a&@héﬁr?eglﬁmﬁi@ R APhEtd, *Hlﬁ hyl
acetate, and the 25organi ¢ phase Is dried over sodium sul fate. Renoval of
t he sol vent divmandiihydueshi@@enpubthis is not intended to represent a restriction.
(S)-3-fluoro-2-oxo-1-phenyl pyrrolidine-3-carboxylic acid; LCV5: nmass found
(M1, 222); Method: A- 0.1% of HCOOH, B- MeOH. flowrate =1.0 m/mn;

30Col um: AbWARTE§aiddb3hatSsfeddamdvR it c'arVSe %Eéﬁ thatithé f@%breslsic%ﬁ)rﬁrﬁ@%
90. 84.20 WD 2012/ 048775PCT/ EP2011/ 00460

ceutically acceptable salt” in the prese nt connectlon is taken to mean an active

\Y

compound which comprises a compound of the formula | in the form of one of
its salts, in particular if this salt form imparts improved pharmacokinetic prop-
erties on the active compound compared with the free form of the active com-

25 pound or any other salt form of the active compound used earlier. The
pharmaceuticaily acceptable salt form of the active compound can also provide
this active compound for the first time with a desired pharmacokinetic property
which it did not have earlier and can even have a positive influence on the

30 pharmacodynamics of this active compound with respect to its therapeutic effi-
cacy in the body.

The invention furthermore relates to medicaments comprising at least one
35 compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.



0 OF,HNO 230 ng of EDCI, 65 ng of HOBt are added to a solution of 90 ng
of (§)-3- fluoro-2-oxo-1-phenyl pyrrol-idine-3-carboxylic acid and 61 ng of
2-t hi ophen- 2- ethylamneln dry DVF, and the mxturel the
ni cr owav& Q0! 1’8%75 or 20 min. Wen the reaction is conpl et C’M@fﬁf W 1 e
constituents are renoved in vacuo, and i2®-residue is purified by

chromat ography, giving 23 ng of "A86"; 151H NMR (400 WMHz, DVBO-d5) 5 [ppm
8.72 (s, 1H), 7.69 (d, J =7.7, 2H, 7.50 -7.40 (m 2H), 7.33 (dd, J = 5.1,
1.2, 1H), 7.23 (t, J =7.4, 1H), 6.94 (dd, J = 5.1, 3.4, 1H), 6.89 (d, Jr
3.4, 1H), 3.97 (dd, J= 9.2, 3.3, 1H), 3.92 (dd, J= 6.2, 3.4, 1H), 3.48 -

3.37 (m 2 5 (m
20 o @Nﬁm%gs;ghmgro%g ngthn & ddminidle ggj.mhemngf doddos uRHSS (M
333); Met hodvhigh cﬁmwﬁsefa Preticterntiféd aBwowit b¥aclivel Edmpouad @eodiosagé enitf | ow
rate - 2.0 mn; umm

X Brid 4.6 3.5 + ; Rt

(mn) 8 4.1 %ﬂ%éﬂ% Q?“é‘f?mﬂﬁ%rféf %%w%éﬁ%éwg 2l g, &r@f‘%{ﬁb"(\éﬁrﬂm&%ﬁzo, B-
1% TFA P ' |

(50X406mﬂ 3. 7'SCTO %egtgﬂich[drlyeprefér %02012%289%8@b£8§0%!%gg%8 - 62
- Example 5 tPee!pM‘éanodependlng on the condltlon treated, the method of administration
S) - 3- h | i di. I 3.
el oro. 5. 11 EOIFE0E AT Pt Sorhel B iAo aibtissiisaldpuny ot ny,
2- 0x0- 1- phemynRYandbe ddﬁm@te?@d h@fﬁé'féhﬂ ofwasagéafn%wammﬁﬁgew@o%oa -

63 - Thionyl chloride is added at 0OC (5.8 g) to a solution of
2. oxo-1H pherdgtermined amount of active compound per dosage unit. Preferred dosage

unit formulations are those which comprise a daily dose or part-dose, as indi-
cated above, or a corresponding fraction thereof of an active compound. Fur-
thermore, pharmaceutical formulations of this type can be prepared using a

15 process which is generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired
suitable method, for example by oral (including buccal or sublingual), rectal,
20 nasal, topical (including buccal, sublingtial or transdermal), vaginal or par-
enteral (including subcutaneous, intramuscular, intravenous or intradermat)
methods. Such formulations can be prepared using al! processes known in the
pharmaceutical art by, for example, combining the active compound with the
excipient(s) or adjuvant(s).
25
Pharmaceutical formulations adapted for oral administration can be adminis-
tered as separate units, such as, for example, capsules or tablets; powders or
granules; solutions or suspensions in aqueous or non-aqueous liquids; edible
30 foams or foam foods; or oil-in-water liquid emulsions or water-in-oil liquid

emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or
35 capsule, the active-ingredient component can be combined with an oral, non-
toxic and pharmaceutically acceptable inert excipient, such as, for example,

ethanol, glycerol, water and the like. Powders are prepared by comminuting



10pyrrolidi ne-3-carboxylic acid (5 g) in ethanol, and the batch is stirred
at 80C for 4 h. Wien the reaction is conplete, the batch is concentrated in
vacuo, the residue is taken up in water and extracted with_ethyl ace%ate.
The or gaNYR2HR44¥7F s washed with saturated sodi um bi car bon%l(f@%:'(ﬁ'll’L’J"N4 ¥ and
saturated sodi um chl oride solution and d24 ed over sodium sul fate, giving

et hyl 2-oxo-1- 15 phenyl pyrrolidi ne-3-carboxylate (4.5 g, 79%; 1H NWVR (400
MHz, DMSO- d6) 6Dlom 7.82 -7.81 (t, J =2 Hz, 1H), 7.56 - 7.54 (m 1H),
7.43 - 7.39 (t, J =8 Hz, 1H), 7.24 - 7.21 (m 1H), 4.17-4.12 gm 2H), 3.92
- 3.73 (m 3bg compmind tp psuitahie fipg size and mixing it with a pharmacgutiegl .

20LC Ms: 23 e N ' ; 9 i, H20, B-
0. 19 of TeA HicHtePipiputed by Bt ingmpeh e ag Tor cxetido g gkl sy
ve node 25Ricafboim)dratd, 366h aseffoeX@nipld.. starchSymhbasite. Afflazoby,|présyrvatve
(R) - 3- hydr oxy- 2- oxo- 1- phenyl pyrrolidi ne-3- carboxyl ate and et hyl

3- chl qr o- 2-64\{%9315%%#8&}?%?&/%%5@6%%M| ate 0000 0 30ci HOHOHO : 0+ 35
WO 2012/ 048775PCT/ EP2011/ 004608 -64 - Ceriun(l11) chloride heptahydrate
(1.59 g) is added to a solution of ethyl

2- ox0l- phenylapsuied ad pexdiiced bypegpating @Ppowdermidop rasdeseribedmatbod@ i s
passed in for .mn. The batch is stirred at R for 12 h. \Wen the
reaction is ling éhaﬁ?fggg ngshells g"?@ﬂ‘ﬂbeé"#ﬂ”@ﬁé@b}'bﬁwtﬁh@“r'b%?"due is
purified by id & , h : ;

By oy~ 2 Sk SR RRERHTY dRBeRis HEAOEL, KBt Maonesiym steprate, calgun oy by
means & ~ chistedaratePbpalyathylerief glgdolty sohd fometdancbe Ftded thtteapowdehindh
elutes at R (m 8, 197.is the "R' enantione 1.2 q) and the substance
whi ch el ut eé”éﬁ b%)Pr? Fﬁ%ﬁ""ﬂPEﬁb?tPﬁ‘_eA'%s"‘@?ﬂ{ﬂP{%ér%?'“"(“ﬁ%%“ gheh i‘é('s@’ii ral pak
AD-H ( 250X4-e§bm’ﬁlé, sgatfgdt; Bﬁéﬁiﬂ%h%ﬁb@éf‘%diﬁnf@érﬁ)gl}\ate-!-ﬁgﬁn JikeRR poMer

necessary is used further for the synthesis of al cohol dérivatives. 15In

t hi s oxi dat iasidedgnlpdetodhipseve theoawitabpiteaftheymedicadiant aftec theboapsuee i s

al so forned,as racemate in a yield of 20% Before the enantionmer separation
of thé5alcoma%£é§qﬁa§eps separated off (1 g) by chromat ography over silica
gel and also enployed in racemc formfor the next step. 20 6.3Synthesis of
et hyl 3-azi do-2-oxo-1-phenyl pyrrolidine-3-carboxyl ate NaN3 (58 ng, 0.89
nmol ) i s addea@ddiion, §sesiredrordtecessaiy, suitahle binderaxuobricants and disinte-

Feacti on sodiB s ¥oTaR ey 2t BRI bRinchiial b e e, ubbre T 5
conpl eti on, Hifderbasctideé %taﬁblh,t?@dtiﬁ\é,td”at@ﬁalﬂshgﬁ%,efsaéiﬁa§,nf@r exhnpid, efuddseh
wat er 20The or phase is dried over sodiumsulfate, concentrated, and

the residue qrgvaegf:ln(fhcég% swaaterersanade foyn maizehdatesal asd synihetio reepen79) ;
e Y Syt g 5ka0e  ehdbtadf 8 8Ly dihell otttV e i
400MHz) © 6 [cefiotosg; palyethyfene glyc@Hvaxds 4hd thé like. The I@bficants 86ed Th 23 (m
1H), 4.30 -4.22 (m 2H), 3.95 -3.92 (m 2H), 2.68- 2.63 (m 1H), 2.16 -
2.10 (m 1Hthese dosage foyms inclygdegpdiuspipleate, sodium stearate, magnesium
25 stearate, sodium benzoate, sodium acetate, sodium chlioride and the like. The
disintegrants include, without being restricted thereto, starch, methylcellulose,
agar, bentonite, xanthan gum and the like. The tablets are formulated by, for
example, preparing a powder mixture, granulating or dry-pressing the mixture,
30 adding a lubricant and a disintegrant and pressing the entire mixture to give
tablets. A powder mixture is prepared by mixing the compound comminuted in
a suitable manner with a diluent or a base, as described above, and optionally
with a binder, such as, for example, carboxymethylcellulose, an alginate, gela-
- tine or polyvinylpyrrolidone, a dissolution retardant, such as, for example, par-
affin, an absorption accelerator, such as, for example, a quaternary salt,

and/or an absorbent, such as, for example, bentonite, kaolin or dicalcium



6.4 Synthesis of 3-azido-2-o0xo-1-phenyl pyrrolidine-3-carboxylic acid

LiION (92 ng, 2.1 mmol) is added to a solution of ethyl

3-azi do- 2- oxo- 1- phenyl - 15pyrrolidi ne-3-carboxylate (0.2 g, 0.7 nmmol) in
THF (2 mwozamcdoses (1 m ), and the batch is stirred at RT PGHEDIIHYHFIS,
When the reaction is conplete, all volatpye constituents are renoved in
vacuo, the residue is diluted with water and acidified using 1.5 N HCl
solution. The precipitate obtained is filtered off and 20washed with water.
Drying in vacuo gives a colourless solid as product. (150 ng, 84%;

Thi n-1 ayer cphorsphatagr'ram pdectemmixtertehgan Ia&gtaxlwatemtgx)wem'hg iOwith aIJID‘Id@:, 247.0
(MtH at 1. 247 )f 251H NWVR F'PPDIVBO%S 400 %@ é%%r%] cﬁt 2H) ,
7.45-7. 41 (rﬁ“cbr%s & SEAMPIS; SYYP. $igrch pagie, acagiamyciEge ors 91'02‘ A 1H) .
2. 13 2.05 ( ati to

3 a1 do- 2- oL S hERYRYTafifichs Bhd pressing f througha sipye. As an alterative

chl oro 5- f | graoblatien] thegrmvdder(mxise' c)arﬂm:run oo 2gh 2/takieting PEIVHERR,@IING 04608

-66-3Ch|or05fluoroenzlamn 0.61 0.24 n
L8 ol ) f ORGP H TGS B, Wyl arhrBtoRendp B diAnyEs ShE At on
of 53-azi dode9¥8n benhsncyéteuHy%ddiﬂlaeoﬁst@ah@%w la%téﬁ#a@e(aéﬁotamor @il nmol )
in 5 nm of dichloromethane. The reaction mxture is stirred room

t enper at ur e aiabell inndrdes i prevent aticking o therieblat isastirg naulds. |'|§1&:|@Ibﬁ13@teé

d onl or onet RORLrE TR\ ERBREH 6 b EE R B 4 PeBL AL BRI K Mhshed wi e
vat er dhd safwsrtiordcaiPdisuielésmbmieddsitts alfted-Tswingdnéit egdipRi angitHenm
sul fate. After filtration and evaporation, the residue is purified by

chr omat ogr agtigsend diresthatogive tahletsrvithas carmythgeautdbe gramilatiens or doti d (150

R 03 1Lt nasine afchatot SEaAus blolp b Mt ot G ele

ili) 15;@ 785 lbgz%%gg WéﬂWléﬁV@@sQ )1 o#@&Mﬂk} méteh@lmﬁd ! gl&s(l‘ayerﬂof—‘wﬁx 08 HZ

m t, 2H) ,
7.24 -157. 20 (@Y bmresento@yza@anbﬁad@cétp th,;esemptmgsuzond@réqberﬁblm 3 95
- 3.89 (m ( .22 (m 1H). 6.6Synthesis of
3- am no- 2- o@ﬁreaﬂeny?%tyrﬁj%ol ne- -0 §‘f§)g>r<"} ic acid (3-
chl oro-5-fl uorobenzyl) am de ("A151") 25 WD 2012/048775PCT/ EP2011/ 004608 -
67 - (3-chlaro-5-fluoro enzyl amde (100 nmg, 0.25 mml) in 2 m of
met hanol . TH¥abAAHS| U 2%.rfebiexampie, ﬁslutlpz REUPS 3“W%W"t‘>h%afi baAYeRATEAs

conpl ete, al %ﬁ“ ’ i due
|sm|;urgd| ed |H(1)F1Wés)fcfffﬂcgfe%§ ﬁ,}§§§ O%a%n(r@ﬁﬁ%ﬁﬂn S are 0 ta % naﬁgousl y
No. St ruct uraenéumtaofehé idohtiyie undio Sy ks c@h/ﬁ@pd@par’éd[U?Fdﬂ;schJ@ngﬁhercbmp{d\dﬁw] *

A in an aqueous solution with a suitable flavour, while elixirs are prepared using
a non-toxic alcoholic vehicle. Suspensions can be formulated by dispersion of
the compound in a non-toxic vehicle. Solubilisers and emulsifiers, such as, for

25 example, ethoxylated isostearyl alcohols and polyoxyethylene sorbitol ethers,
preservatives, flavour additives, such as, for example, peppermint oil or natural
sweeteners or saccharin, or other artificial sweeteners and the like, can fike-
wise be added.

30
The dosage unit formulations for oral administration can, if desired, be encap-
sulated in microcapsules. The formulation can also be prepared in such a way
that the release is extended or retarded, such as, for example, by coating or

35 embedding of particulate material in polymers, wax and the like.



ai o WN

Br (S)-3-Hydroxy-2-oxo-1-phenyl - pyrrolidine-3-carboxylic acid
3- bronobenzyl amde 8.65 (t, J= 6.1, 1H), 7.70 (d, J= 8.3, 2H), 7.47 (s,

1H), 7.40 (t, J= 7.8, 3H), 7.26 (d, J= 4.8, 2H), 7.17 (t, J=
(s 1H), WO 2M204875 3= 15.2, 6.5, 1H), 4.24 (dd, J= 15.3, G‘éT’EIHQS‘I’”"E%%

=86. 8 21-i), 2.62 - 2.52 (m 1H),-2311 (dt, J= 12.9, 7.8, 1H) 4.005
mn [389.0 + 392.0] % HON o N H .1+ o 001 (S)-3-Hydroxy-2-oxo-1-phenyl -
pyrrolidi ne-3-carboxylic acid [2- (5- tert butyI oxazol
8.16 - 8.11 (m 1H), 7.68 (d, J= 7. 18 (d, J=
7.5, 1H),

2 yI)ethyI] am de
6.ld® @@mpggm)]ds of e ’(ogmu[a_b an@,sgtb,s s,@,lvagqag an@, p@aSLOkﬁlQﬁﬂ'y(fH‘pC-ZH)

RN N e R

PYrrol i di ne-d&iga

6 B 87

7.6, 2H),
1.25 (t,
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl -

am de
2H), 7.33 (
1H), 7.18 (
4.25 (‘@
15
20
25
30
35

bodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted medica-
ment carriers. Such polymers may encompass polyvinylpyrrolidone, pyran co-
polymer, polyhydroxypropylmethacrylamidophenol, polyhydroxyethyl-
aspartamidophenol or polyethylene oxide polylysine, substituted by palmitoyl
radicals. The compounds may furthermore be coupled to a class of biodegrad-
able polymers which are suitable for achieving controlled release of a medica-
ment, for example polylactic acid, poly-epsilon-caprolactone, polyhydroxy-
butyric acid, polyorthoesters, polyacetals, polydihydroxypyrans, polycyano-

acrylates and crosslinked or amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the epi-
dermis of the recipient. Thus, for example, the active compound can be deliv-
ered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be formu-
lated as ointments, creams, suspensions, lotions, powders, solutions, pastes,
gels, sprays, aerosols or oils.

For the treatment of the eye or other externai tissue, for example mouth and

skin, the formulations are preferably applied as topica! ointment or cream. In

ol i ne-@ nb@ggémg agardaé Zfo(éxamphy|smt||(rjmrjameﬁnayne‘slhwsl 'aﬂgﬁde 8. 22
(L, = Z{DII_IDameilﬁr F%lchﬁﬁ)a_n(%mﬁlI%"é'euqu-ﬂes"zie?é-‘PQ..S_Qme% gan @ﬁ)forrge

2 V7F3 FospnSies. shichag, By gimol?, Biolgsiérdl st &

J= phogphatiflyleghéliffesmin [345.3] % 0 HO 0 110 O 411
pyrrolidine-3-carboxylic acid 3- chl orobenzyl
8.65 (t, J=6.2, 1H), 7.69 (dd, J=8.7, 1.1, 2H), 743-737(m

d‘l‘&ejgt)rﬁg@gnaybgth @)Fmﬁgéjggﬂnz méiﬂs %Zﬂvggés“% ng%& 1cai|g 5 1 "

Jfud&iohal derivatives thereof can also be delivered using monoclonal anti-

éf%dd J
81 (q,
0, 1H),



6.1, 1H), 3.90 - 3.80 (m 2H), 2.61 - 2.54 (m 1H), 2.11 (dt, J= 13.0, 7.8,
1H) 3.886 mn [345.0] % 8.51 (t, J=6.0, 1H), 7.69 (dd, J= 8.6, 0.9, 2H),
7.45 - 7.34 (m 2H), 7.32- 7.24 (m 4H), 7.20 (dt, J= 14.8, 4.6, 2I—%, 6. 68
(s, 1H), WOB20¢875J= 15.1, 6.5, 1H), 4.27 (dd, J= 15.1, 6PST/ER)1/00460§,
-3.74 (m 2H), 2.63 - 2.52 (m 2H), 2.112%dt, J=12.9, 7.9, 1H 3.309 nmn
[311.3]% HO H N \0 . 0 (S) - 3- Hydr oxy- 2- oxo- 1- phenyl -
pyrrolidine-3-carboxylic acid benzyl am de 0 HO I

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid 3-

di f1 uor orret H%Qméﬁgﬂformla iBiegivetan gintraent, thapctive gampourd cambegm- 7. 45

6. 72(5. 1ty PSsef win bghafil o weferfissiolp Hilam bale Afermpmydyiy 1
3.85 (dd, J tRe&clive 2ompolirld,cad et formiilstéd (tengividt crelard Qvith 2n OB-if-watdH) 3. 927

mn[377.0] % - 69 - "A7"
. cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye include
eye drops, in which the active compound is dissolved or suspended in a suit-
able carrier, in particular an aqueous solvent.

10
Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

15 Pharmaceutical formulations adapted for rectal administration can be adminis-

tered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the car-
rier substance is a solid comprise a coarse powder having a particle size, for

20 example, in the range 20-500 microns, which is administered in the manner in
which snuff is taken, i.e. by rapid inhalation via the nasal passages from a
container containing the powder held close to the nose. Suitable formulations
for administration as nasal spray or nose drops with a liquid as carrier sub-

25 stance encompass active-ingredient solutions in water or oil.

Pharmaceutical formulations adapted fcr administration by inhalation encom-
pass finely particulate dusts or mists, which can be generated by various types

30 of pressurised dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be admin-
istered as pessaries, tampons, creams, gels, pastes, foams or spray formula-

fions.
35



1410 (S)- 3- Hydroxy- 2-oxo0-1-phenyl - pyrrolidine-3-carboxylic O HOO illF
acid 3- fluorobenzyl amde 8.64 (t, J =6.4, 1H, 7.69 (dd, J=8.7, 1.1,
2H), 7.43 -7.37 (m 2H), 7.33 (td, J =7.9, 6.1, 1H), 7.21 - 7.14 Sm 1H),
7.10 (d, WR2082/848723) . 7.08 - 6.99 (m 2H), 6.73 (s, 1H), 4PGYER§§1/00460815 5
6.6, 1H), 4.26 (dd, J= 15.4, 6.1, 1H), 3392 - 3.75 (m 2H), 2.63 - 2.54 (m
1H), 2.12 (dt, J=12.9, 7,7, 1H 3,522 mn [329.0} % o 401

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic .

trifluoromet hoxybenzyl HOF ill1 NF acid 3- amde 8.70 (t, J= 6.4, 1H)
7.70 (d, J :Prlarmacgujlcalfoasul(atjons adaptegl for pprentergd adminigiation inclydy s,

7.22 - 7.14 3 d. J= 73 dd, J_
15.5, 6.6, weoifs Y 'aﬁue%‘s %te?'@ Tléc&rh)"%%t!?g“s i ’}%”E%'gg’i&sa (dt,
J=11.5, 5. Gufferg, bastdiodtdics dnd $8lutss, By7meé|hﬁ oftwhfch thieforrh@9tioRlis Péri-A9"

40 (S)- 3Hydroxy20xolpen O%rr0| di ne- 3-car boxylic

rret hyl # ni daZsred isatpmisywith the laieod the aqipient foche Hﬁa@é gndaqueougang. 3,

o iy ortpaledis e dignbhy, fistiglsohyfles epefyh fln iy ©

6. 73 (s, 1HithickeAdrs( Tte fadmmllatidns Garl belétﬂmlnktéﬂed(ldttrngl@db’éelbr ruffidoddd)
3.91 377(m2|—|),263-254g3 2.25 (s gdt J=13.0,
7.8, 1H) 2. ®ontainars; foexample ssa ampoym@mrai%@edﬁor@d[fa igeze-died dd,

J= 8.7, 7.4, 1H),
118 ot yBhiisdeflotdico Pt Sl nd inipiorifeGbnikatlglio Jo - ¢, 11
2H) , 3107 - XaBplé matéHjor ifjedor( pathosés, irfn@diatelP beford uséhl nededarydt, J=
12.7, 9.3, JI , .. 1. 45 (t,s, OH), 1.33 - 1. 1_8; , , 0, 89&5,, 1H) )

rlu-})ectlon solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablets.

15 {t goes without saying that, in addition to the above particularly mentioned con-
stituents, the formulations may also comprise other agents usual in the art with
respect to the particular type of formulation; thus, for example, formulations
which are suitable for oral administration may comprise flavours.

20 A therapeutically effective amount of a compound of the formula | depends on
a number of factors, including, for example, the age and weight of the animal,
the precise condition that requires treatment, and its severity, the nature of the
formulation and the method of adminisﬁation, and is uitimately determined by

25 the treating doctor or vet. However, an effective amount of a compound

according to the invention for the treaiment of neoplastic growth, for example
colon or breast carcinoma, is generally in the range from 0.1 to 100 mg/kg of
body weight of the recipient (mammal) per day and particularly typically in the
30 range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per

day for an adult mammal weighing 70 ky is usually between 70 and 700 mg,
where this amount can be administered as a single dose per day or usually in
a series of part-doses (such as, for example, two, three, four, five or six) per
day, so that the total daily dose is the same. An effective amount of a salt

35
thereof can be determined as the fraction of the effective amount of the com-



3.549 mn [373.3] %" tert-butyl -1, 2, 4- oxadi azol - 3-ypet hyl ]
(S)-3- Hydroxy 2- oxo 1- phenyl pyrrolidine-3-carboxylic OH HN acid 1245-

am de - " 111 (S)- 3-Hydroxy-2-o0xo- 1- phenyl -

pyrroli dmz‘?éz'@&ff"%xyl ic cyclopentylethyl) 0 0 NHOH actdVEBROLUMRE 7. 89
(s, 1H), 7.72 - 7.66 (m 2H), 7.39 (t, I 8.0, 2H), 7.17 (t, J= 7.4, 1H),
6.57 (s, 1H, 5.70 (s, 1H, 3.94 - 3.74 (m 2H), 3.08 (m 2H), 2.11 -1.96
(m 1H, 172(m 4H) 155(m 2H) , 150-138(m 4H) 102(m 3H) HPLC
5.529 nin 0 OH HN acid [ 2- A

(S)-3- Hydromdmdlﬁaéﬁym%wﬁatwpﬁésg &?B Wed & sifilar doses

s (e L nyare SulaPERS Rigirpdmid or ek ¢ jt'&{%‘“‘@‘tﬁﬁgd ) RS
7.0, 1H), 3.84 (td, J= 9.2, 1.2, 1H), 3.77 -3.62 (m 1H), 3.39 - 3.27 (m

1H), 3.04 - 2.86 (m 1H), 2 73 1 dt, J=
1;) 7, 9.3, THe 'nygﬁﬁom FRrthagn 0r9$@§tesitog*geéﬁgn@rbts cqn@g3|ngl_2t-}qa§trﬂne(l|

1.77 O1, 681c$>’ﬁ?pc;d'r%d §f71%% fﬁfrpbltga‘l é}%dgor Ert@r{n?gce@?lcél‘ﬂ/ ugabié sits ARl stered® - 7 34

(m 2H),
isomers thereof, including mlxtures thereof in all ratios, and at least one further

medicament active compound.

10 The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharmaceuti-
cally usable salts and sterecisomers thereof, including mixtures thereof in
all ratios,
15 and

(b) an effective amount of a further medicament active compound.

The set comprises suitable containers, such as boxes, individual bottles, bags
00 or ampoules. The set may, for example comprise separate ampoules, each

containing an effective amount of a compound of the formula | and/or pharma-

ceutically usable salts and stereoisomers thereof, including mixtures thereof in

all ratios,

and an effective amount of a further medicament active compound in dissolved

25 or lyophilised form.

The invention relates to the compounds of the formula | according to Claim
1-8, and pharmaceutically usable salts, tautomers and stereoisomers thereof,
30 including mixtures thereof in all ratios, for use for the treatment of tumours,
tumour metastases, proliferative diseases of the mesangial cells, haemangi-
oma, proliferative retinopathy, rheumatoid arthritis, atherosclerotic neovascu-
larisation, psoriasis, ocular neovascularisation, osteoporosis, diabetes and

35 obesity, lymphoid leukaemia, lymphoma, malaria and prostate hypertrophy



4.52 - 4.33 (m8. " 2H89 -3.72 (in, 2H, 3.60 (m 1H), 3.41 (m 1H), 2.86
(q, J= 7.5 2H), 2.41 (ddd, J =12.7, 7.0, 4.1, 1H, 2.04 (dt, J= 12.9,
J=7.5, 3H) 3.706 min [385.3] %2 407 mn

m Alé’“ozmzﬂsﬂ"”@l 1 HN acid [2-(5- amide (S)-3-HydroxytSl’B “i““ﬁ%‘.“@nyl

pyrrol I di ne-3-carboxylic ethyltetrazol -43%}) et hyl ] 0 " Al4"

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic

met hyl -1, 3 4-t hi adi azol -2-ypethyl] ,NN I NHOHacid [2-(5- anmi de 8.23

(t, J= 6.2, 1I—% 7.69 (d, J= pm 2H), 7.40 (t, J =7.8, 2H, 7.17 (t,

=7.4, 1H) 6 (s, 1H), 3.82 (dd, J= 8.4, 5.2, 2H), 3.55 -3.47 (m 2H),
3.

J=7

3.46 - 38 THB pl%,léuent gor%%oﬁﬁds dte suitable as pharmaceutical active compounds for
mammals, especially for humans, in the treatment and control of diseases.
These diseases include the proliferation of tumour cells, pathological neovas-
cularisation (or angiogenesis), which promotes the growth of solid tumours,
neovascularisation in the eye (diabetic retinopathy, age-induced macular
degeneration and the like) and inflammation (psoriasis, rheumatoid arthritis
and the like), and proliferative diseases of the mesangial cells.

10

The present invention encompasses the use of the compounds of the formula |
and/or physiologically acceptable salts and solvates thereof for the preparation
of a medicament for the treatment or prevention of tumours, tumour diseases

15 and/or tumour metastases.

The tumour disease is preferably selected from the group

tumour of the squamous epithelium, the bladder, the stomach, the kidneys, of
20 head and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,

the brain, the prostate, the urogenital tract, the lymphatic system, the stomach,

the larynx, the lung, the skin, monocytic leukaemia, lung adenocarcinoma,

small-cell lung carcinoma, pancreatic cancer, glioblastoma, breast carcinoma,

acute myeloid leukaemia, chronic myeloid leukaemia, acute lymphatic leukae-
25 mia, chronic lymphatic leukaemia, Hodgkin’s lymphoma, non-Hodgkin's lym-

phoma.

Likewise encompassed is the use of the compounds according to Claim 1

30 according to the invention and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for the treatment of osteoporosis,
diabetes and obesity.

35 Likewise encompassed is the use of the compounds according to Claim 1

according to the invention and/or physiologically acceptable salts and solvates



7.0, 2H), 2.66 (s, 3H), 2.08 (dt, J= 12.3, 8.0, 1H) 2.329 mn [347.0] s
-71 - "A15" 8.32 (s, 1H), 7.67 (d, J=17.9, 2H), 7.39 (t, Jr 8.0, 2H),
7.17 (t, J=7.4, 1H, 6.66 (s, 1H, 3.86- 3.75 (m 2H), 3.58 (td, J= 13.4,
6.8, 1H) W®2M2/0¢81f5 J= 13.4, 6.6, 2H), 3.23 - 3.04 (m 2HFC ED2p11/0036080 (m
1H), 2.06 (dt, J= 13.1, 7.7, 1H 3.342 m3®-[385.31% F F 0' OH HN
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidi ne-3-carboxy|ic acid [2-(5-
trifluoronmethyl-1, 3, 4-oxadi azol -2- yflethyl] am de "Al6" S 411
*N“-.)----/ \CHH8.10 (t, J=5.9, 1H), 7.69 (d, J=7.8, 2H), 7.40 (t, J
8. o, 2H) 7 thareof forthepraparstipn of almegisamant fostheAreatmentipr pae\@sltlea@ J=

122 50 tmadedh ynbrdd et iyl & Thsy 20 201 (3D
(S)-3- Hydr OWd%e@é@ﬁtmbwwé in WiichArigibdenedicigihtydd i &€ efle ldbcade,

met hyl t hi azol - 4-pethyl] am de
such as retina vascularisation, diabetic retinopathy, age-induced macular

5
degeneration and the like.

The angiogenic disease is preferably selected from the group

diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi's sarcoma, haemangioma,

myocardial angiogenesis, atherosclerotic plaque neovascularisation, angiogenic
10 eye diseases, choroidal neovascularisation, retrolental fibroplasia, macular

degeneration, corneal transplant rejection, rubeosis iridis, neuroscular glaucoma,

Oster Webber syndrome.

15 The proliferative disease of the mesangial cells is preferably selected from the
group
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombotic
microangiopathy syndrome, transplant rejection, glomerulopathy.

20
The use of compounds of the formula | and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for the treatment or
prevention of inflammatory diseases likewise falls within the scope of the pre-
sent invention. Examples of such inflammatory diseases include rheumatoid

25 arthritis, psoriasis, contact dermatitis, delayed hypersensitivity reaction and the
like.
The inflammatory disease is preferably selected from the group
inflammatory bowel disease, arthritis, atherosclersosis, asthma, allergies, inflam-

30 matory kidney diseases, multiple sclerosis, chronic obstructive pulmonary disease,
inflammatory skin diseases, pardontal diseases, psoriasis, T-cell-promoted

immune disease.

25 The inflammatory bowel disease is preferably selected from the group
ulcerative colitis, Crohn's disease, non-specific colitis.



"AL17" S N 11000- N H OH (S) - 3- Hydr oxy- 2- oxo- 1- phenyl -
pyrrolidine-3-carboxylic acid (2- thiazol-2-ylethyl) am de 8. 20 (t J— 6.0,
1H, 7.71 (d, J= 3.3, 1H, 7.69 (d, J =7.8, 2H), 7.59 (d, J =3

7.45 - 7TVEBQA048TE§ | 7.17 (t, J= 7.4, 1H), 6.65 (s, 1H), 3P%%*EY%011/9046% 3,
2H), 3.52 (dt, J= 13.7, 6.8, 1H), 3.47 -38.35 (m 2H), 3.15 (t, J= 7.1,
2H), 2.56 - 2.51 (m 1H), 2.07 (dt, J= 12.9, 7.9, 1H) 2.143 in

n{ 332. 0] % " A18" 00 o NH OH (S)-3-Hydroxy- 2-oxo- phenyl
pyrrolidine-3-carboxylic acid [2-(5- methylthiophen-2-y %eth |] am de 8.07
(t, J= 5.9, TmT crsllﬂxompt%mmungm;lseasms F(fﬂfﬁfablyﬂemt@j nethexgipup7. 17 (t,

J=7.4 1 1

11y, 3. b1 - gletig Enbephgiomyeis. g ngdrif raidbtart R oiBH orftybrdys-hods

[7325 :2));") y ré%tﬁdﬁ rﬂ%car@nﬂ(@t)h@%ondﬁb‘) ne;ihrﬂl_é é?étﬁrrﬂc;lub&s%ryﬁ\eﬁ';atékhs ,3n€8in-ni n
% - - dr ox - 0X0 en

pyrrol j di ne-d&peadsokgiabetaseiglitysir azol yl yDet hylio N % ON acid [2-(3- anide

8.10 @, J= 5.7, 1H), 7.79 -7.65 (m 2H), 7.53 (d' J = 2.1, 1H), 7.40(t, Jr

8.0, 2H), 717(t, J= 7.4, 1H), 6.65 (s, 1H), 5.97 (d, J = 2.1, 1H), 4.09 (t,

J= 6.4, 2H),T|'ﬂ3 Qﬂhr(lt@dlséaseﬂsﬁreféraély%ctea fgn fine gdddp 3. 40 (m 1H), 2.52
(m 1H), 2 3H) ., 2.06 (dt 120 779 "1H HPLC. 6.550 min ~A20"

411 (9)-3- wheua@qd@r&vwspﬁtﬁyadhw& eanlan ﬁéysd@é%o:@w‘%syndrome
chl oro-2- 1 ugr ORGRZ¥in H8nld 'sBond¥itl arylosths, &filkd dikeall! Sfondrocalcinosis,

10 metabolic arthritis, rheumatic fever, Reiter's disease, Wissler's syndrome.

The inflammatory kidney disease is preferably selected from the group
glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial nepbhritis,
15 lupus nephritis, Goodpasture’s syndrome, Wegener’s granulomatosis, renal vas-

culitis, IgA nephropathy, idiopatic glomerular disease.

The inflammatory skin disease is preferably selected from the group

00 psoriasis, atopic dermatitis, contact sensitivity, acne.
Likewise encompassed is the use of the compounds of the formula 1 and/or
physiologically acceptable salts and solvates thereof for the preparation of a
medicament for the treatment or prevention of a disease or condition in a

25 mammial, in which to this method a therapeutically effective amount of a com-
pound according to the invention is administered to a sick mammal in need of
such treatment. The therapeutic amount varies according to the specific dis-
ease and can be determined by the person skilled in the art without undue

30 effort.
The present invention also encompasses the use compounds of the formula |
and/or physiologically acceptable salts and solvates thereof for the preparation
of a medicament for the treatment or prevention of retinal vascularisation.

35 )
Likewise encompassed is the use of the compounds of the formula | and/or

physiologically acceptable salts thereof for the preparation of a medicament for



8.64 (t, J =6.0, 1H, 7.69 (dd, J =-8.7, 1.0, 1H), 7.45 (td, J =7.9, 1.6,
1H), 7.43 7 37 (m 1H), 7.31 (td, J = 7.5, 1.5 1H), 7.18 (td, = 7.7,
1.8, 1H), 6.75 (s, 1H), 4.41 (dd, J= 15.6, 6.0, 111), 4.33 dd J = 15.5,
6.0, 1H) WG2JQ04878580 (m 1H), 2.62 - 2.55 (m 1H), 2.12 ( VEROTHYIS g o
1H) 4.002 min [363.0] %"A21" 111 -35-

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic

chl oro- 2, 6- d|quorobenzyI Fci O 0 N1, HOHF acid 3- amde (400 WMHz, CDC13)
6 [ppm 7.68 - 7.59 (m 2H), 42 -7.36 (m 2H), 7.36- 7.29 (m 2H), 7.24 -
7.18 (n, 1H)the@eggn@ﬂﬂanq/o&cgrr@atlmwf aunoul-igBiceddisgasel ip g magnmal, jpy) |
4.50 dd J (td, J=

5 5 %'hlééimgtftéggeth%dba tgénﬁp%éﬁggnylégectﬁ/ﬁ)zamg @tsof%omﬁoﬁﬂrg bl %3

1H) A22 acSOfdnﬁQS)to &rd-b‘ndemfoh & adrainistpreeiy a sEP(l’max’nmhlmenBedmf Bozlyl i c
brormeIuorobenz Br acid 5- am de 8.6 ](| ,.Jd = 6.3,
78 - Hregp H¥ E‘}q)theya@gitlmmgumﬂar@q)accprdmg(tcp th%spe@ @d'sfﬁfe 7.16

7
ggg P = Loghodh B il By 4 piHon %&%Sﬁqﬂeﬁﬁsw.tgaé@@ o) 1 426
2.13 (dl, J =13.0, 7.6, 1H HPLC 7.301 nin - 73 - 00 N, HNy_

410 CH Br dr oxy 0X0 en yrrolidin 3 car boxyl i c acjd 3-
br ono- 441 uouh@ew'%lpsa %@@L@ﬁs&ch%}foreﬂtﬁa | ¢ap b eﬁcﬁgm(saerewnsvom ipajon 7. 59

(d J =6 91w the? ab utic age 'é}ud Antiddheey 3génts: sed’h (fhe J=
4, 1 " {fitabbutic % i 95 i iﬁ? 050
@ term antlcancer agent” relates to any agent WhICh is admlnlstered toa patnent

with cancer for the purposes of treating the cancer.

The compounds of the formula | may also be administered together with other

15 well-known therapeutic agents that are selected for their particular suitability
for the condition being treated.

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following: oestro-

20 gen receptor modulators, androgen receptor modulators, retinoid receptor
modulators, cytotoxic agents, antiproliferative agents, prenyl-protein trans-
ferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibitors,
reverse transcriptase inhibitors and further angiogenesis inhibitors. The pre-
sent compounds are particularly suitablé for administration at the same time as

25 radiotherapy.

"Oestrogen receptor modulators” refers to compounds which interfere with or
inhibit the binding of cestrogen to the receptor, regardless of mechanism.
Examples of oestrogen receptor modulators include, but are not limited to,

30 tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene, ful-
vestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperidinyl)-
ethoxy]phenyl]-2H-1-benzopyran-3-yi]phenyl 2,2-dimethylpropanoate, 4,4'-
dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646.

"Androgen receptor modulators" refers to compounds which interfere with or

35
inhibit the binding of androgens to the receptor, regardiess of mechanism.



15.2, 6.0, 1H), 3.85 (t, J= 6.8, 2H), 2.62 -2.52 (m 1H), 2.11 (dt, J=13.3,

4.094 min [409.0 + 410.0] % 7.8, 1H) "A24" . 00 8.67 (t J-63 M)
8.48 (d, J= 1.8, 1H), 8.42 (dd, 1.872 .r., N J= 4.7, 1, 1H), 9 (d,
mn H JWF020485 7.65 (dd, J= [312.3] 'OH 12.9, 5.0, 11M§T1E1720111600460? 36 %
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - (m 2H), 7382 (dd, J= 7.8, 4.8, 1H), 7.17
(t, J=7.4, pyrrolidine-3-carboxylic acid 1H), 7.00 (s, 1H), 6.71 (s,
(pyridin-3-ylmethyl) am de 1H), 4.37 (dd, J= 15. 2, 6.5, 1H), 4.28 (dd,
J=

Examples of androgen receptor moduiators include finasteride and other 5a.-
reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole and abi-
raterone acetate.
"Retinoid receptor modulators" refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, tretinoin,
13-cis-retinoic acid, 9-cis-retinoic acid, u-difluoromethylornithine, ILX23-7553,
trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxyphenylretinamide.
10 "Cytotoxic agents" refers to compounds which resuit in cell death primarily
through direct action on the cellular function or inhibit or interfere with celi
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibifors and topoisomerase inhibitors.
15 Examples of cytotoxic agents inciude, but are not limited to, tirapazimine,
sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-
amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, nedaplatin,
oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan tosylate,
20 trofosfamide, nimustine, dibrospidium chloride, pumitepa, lobaplatin, satra-
platin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-aminedichloro(2-
methylpyridine)platinum, benzylguanine, glufosfamide, GPX100,
(trans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamineplatinum(li)]bis-
[diamine(chloro)platinum(il}] tetrachloride, diarisidinylspermine, arsenic tri-
25 oxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-dimethylxanthine, zorubi-
cin, idarubicin, daunorubicin, bisantrene, mitoxantrone, pirarubicin, pinafide,
valrubicin, amrubicin, antineoplaston, 3'-deamino-3'-morpholino-13-deoxo-10-
hydroxycarminomyecin, annamyecin, galarubicin, elinafide, MEN10755 and
30 4-demethoxy-3-deamino-3-aziridinyl-4-methylsulfonyldaunorubicin (see
WO 00/50032).
Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate, 3',4'-
didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dolastatin,
mivobulin isethionate, auristatin, cemadotin, RPR109881, BMS1844786, vin-

flunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxy-

35



15.2, 6.1, 1H), 3.94 - 3.78 (m 2H), 2.63 - 2.53 (m 1H), 2.11 (dt,
J=12.9, 7.8, 1H) "A25" 8.44 (t, J= 5.6, 1H), 7.70 HPLC (d, J= 8.1,
2H), 7.41 (dd, 9.533 10 0 o N.HJ=15.5, 7.4, 3H), 7.17 (t, J= 7.4, 1H),
6. 75 (s, WOR012848F75 (d, J= 7.3, 1H), 6.28 ' OH (d, J= 8. 4,POWEP2041/804608
(S) - 3- Hydr oxy- 2- oxo- 1-phenyl - 4.17 (m 24§, 3.93 - 3.77 (m 2H), 3.37
(m 4H), pyrrolidine-3-carboxylic acid (6- 3.03 -2.95 (m 1H), 2.64
pyrrolidin-1-yl pyridin-2-yl nethyl)

phenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-valyl-L-valyl-
N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and BMS188797.
Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irino-
tecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)propanamine,
1-amino-9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methyl-1H, 12H-benzolde]-
pyrano[3',4'.b,7]indolizino[1,2b]quinoline-10,13(9H,15H)-dione, lurtotecan, 7-[2-
(N-isopropylamino)ethyll-(20S)camptothecin, BNP1350, BNPI11100, BN80915,

10 BN80942, etoposide phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-
deoxyetoposide, GL331, N-[2-(dimethylamino)ethyl]-8-hydroxy-5,6-dimethyl-
B6H-pyrido[4,3-b]carbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,8b)-9-[2-
[N-[2-(dimethylamino)ethyl]-N-methylaminolethyi]-5-[4-hydroxy-3,5-dimethoxy-

15 phenyl]-5,5a,6,8,8a,9-hexohydrofuro(3',4":6,7)naphtho(2, 3-d)-1, 3-dioxol-6-one,
2,3-(methylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium,
6,9-bis[(2-aminoethyl)amino]benzo[g]isoquinoline-5,10-dione, 5-(3-amino-
propylamino)-7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo-

20 [4,5,1-de]acridin-6-one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-8H-
thioxanthen-4-yimethyllformamide, N-(2-(dimethylamino)ethyl)acridine-4-car-
boxamide, 6-[[2-(dimethylamino)ethyl]lamino]-3-hydroxy-7H-indeno[2,1-c]-
quinolin-7-one and dimesna.

"Antiproliferative agents" include antisense RNA and DNA oligonucleotides

25 such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluridine,
trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine ocfosfate,
fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tiazofurin, decit-

30 abine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine,

2'-fluoromethylene-2'-deoxycytidine, N-[5-(2, 3-dihydrobenzofuryl)sulfonyl]-N'-

(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-[2(E),4(E)-tetradecadienoyl]glycyl-

aminol-L-glycero-B-L-manncheptopyranosyljadenine, aplidine, ecteinascidin,

- troxacitabine, 4-[2-amino-4-ox0-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b}-1,4-
thiazin-6-yl-(S)-ethyl]-2,5-thienoyl-L-giutamic acid, aminopterin, 5-fluorouracil,

alanosine, 11-acetyl-8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-



-2.57 (m 1H), 2.12 (dt, J = 13.0, 8.0, 1H), 2.01 - amide 1.83 (m
4H), 1.09- 0.89 (m 1H "A26" 8,63 (t, J=5.2, 1H), 8.51 1.959 00
(d, J=3.8, 1H), 717(t, J mn N=7.5 1H), 7.71 (d, Jr H8.51 1H%0 7.42
(t. J= 7WO2913M48735 "4 211), 7.33 (d, J=7.7, 1H), PCT/EP2011/004608

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 7.30 - 7.2388¢m 1H), 7.19 (t, J=7.2, 1H,
6.79 (s, pyrrolidine-3-carboxylic acid 1H), 4.46 (dd, J= 16.5,
(pyridin-2-ylmethyl) amde 6.4, 1H), 4.38 (dd, J=

diazatetracyclo(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainson-
ine, lometrexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-
1-B-D-arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde thio-

semicarbazone. "Antiproliferative agents" also include monoclonal antibodies

° to growth factors other than those listed under "angiogenesis inhibitors", such
as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.
6,069,134, for example).

10

Evidence of the action of pharmacological inhibitors on the prolifera-
( tion/vitality of tumour cells in vitro
1.0 Background

" In the present experiment description, the inhibition of tumour cell prolifera-
tionftumour cell vitality by active compounds is described.

The cells are sown in a suitable cell density in micraotitre plates (96-well format)
and the test substances are added in the form of a concentration series. After

20 four further days of cultivation in serum-containing medium, the tumour cell
proliferationftumour cell vitality can be determined by means of an Alamar Blue
test system.

( 25 2.0 Experimental procedure
2.1 Cell culture
For example commercially available colon carcinoma cell lines, ovary cell lines,
30 prostate cell lines or breast cell lines, etc.

The cells are cultivated in medium. At intervals of several days, the cells are
detached from the culture dishes with the aid of trypsin solution and sown in
suitable dilution in fresh medium. The cells are cultivated at 37° Celsius and

10% CO,.
35



16.1, 6.0, 1H), 3.88 (m 211), 2.62 (m 1H), 2.16 (m 1H) - 74 -
"A27" 0 O NHCH (S)-3- Hydr oxy- 2- oxo- | - pheny(- pyrrolidine-3-carboxylic
acid 3- nethlbenz amde 8.46 (t, J = 6.2, 1H), 770,

(d.8.467.“§3§/ , 7.17 (t, J= 7.3, 2H), 7.07 (d, J = 4. ‘ZCT’%’%"%W/"“B‘% (d,
Jr 7.8, 1H), 668(s 1H), 4.29 (dd, J =395.0, 6.5, 1H), 4.23 (dd, J =
15.1, 6.2, 1H), 3.96- 3.74 (m 2H), 2.64 - 2.52 (m 1H), 2.26 (s, 3H, 2.11
(dt, J=12.8, 7.8, 1H 3.763 mn [325.3] "A28" FF 00 0 6) ,\--NN 41,4 'CH
(S) - 3-Hydroxy:2-0xQ- 1- phenyl - pyrrolidi ne-3-carboxy|ic acid 3-

trifluoronet 374 (t, J =6.3, 1H, 7.69 (d, J = 7.8, 2H

3.:61; S, s 1"')A géf)ﬁé? hﬂﬂwﬁﬁbf%@ﬁ(fg dS}aTﬁl'e') z_’[%@%é&g{) gef% Hgtu.%/\gg ’f;{-% JOZ 17 (t

15. 4, 6. 1 ]Jﬁ)le cB.180 |4 o8 culiutenmedidm ake §6w(1dm mldnotlnre Bates. (96 \M&quell2 12 (dt,
PFr | 041

J =13.0, 7 B
(9107 4. Br SRS SR Paniichatng wrctn. THo Rels g hRe ety
3- bronmobenz a8l fi€a CO2 incubator (37°C and 10% CO2).

2.3. Addition of the test substances

The test substances are dissolved, for example, in DMSO and subsequently

10 employed in corresponding concentration (if desired in a dilution series) in

the cell culture medium. The dilution steps can be adapted depending on
the efficiency of the active compounds and the desired spread of the con-
centrations. Cell culture medium is added to the test substances in corre-
15 sponding concentrations. The addition of the test substances to the cells
can take place on the same day as the sowing of the cells. To this end, in
each case 20 pl of substance solution from the predilution plate are added
to the cultures/wells. The cells are cultivated for a further 4 days at 37° Cel-
20 sius and 10% CO..

2.4. Measurement of the colour reaction

In each case, 20 pl of Alamar Blue reagent are added per well, and the micro-
titre plates are incubated, for example, for a further seven hours in a CO2
25 incubator (at 37°C and 10% CQ2). The plates are measured in a reader with a
fluorescence filter at a wavelength of 540 nm. The plates can be shaken gently

immediately before the measurement.

30 3. Evaluation

The absorbance value of the medium control (no cells and test substances
used) is subtracted from all other absorbance values. The controls (cells with-

35 out test substance) are set equal to 100 per cent, and all other absorbance
values are set in relation thereto (for example in% of control):

Calculation:



(400 Mz, CDCI3) 5 IPPM 7.58 (d, J 5 9.1, 1H, 7.52 (d, J= 9.1, 1H), 7.42
(d, J' =4 6" 1H 7.22 (dd, J = 4.8, "1.4, 1H), 4.50 - 4.36 (m 1H), 4.20

(dd, Jr 3.83 (t, J =9.2, 1H), 3.66 (s, Jr
12.8, 6. &‘%%%2’%4%”%9 (dt, J = 12.8, 9.4, 1H) 4.583 nin [4%68%327"3‘6’5&308
472.01 % "A30" s BrN 100 O N.H'H (8)4(1 (4- Bronopheny1) - 3- hydr oxy-
2- oxopyrrolidine-3-carboxylic acid (2-thiophen-2-ylethyl) amde 8.11 (s’
1H'. 7 68 (d" J= 9.0, 2H), 7.58 (d, J = 9.0, 2H), 7.32(d, J=5.1, 1H),
6.98 - 6.90 (m 1H), 6.89 (s, 1H), 6.66 (s, 1H), 3.88 -3.76 (m 2H), 3.36
(d, J = 5. 9,1(HH)Jvam®witJ1thl|Land7teStstﬂ:m)tancz S53alus ofipkediupn oontfald, J= 12. 4,
7.6, 2H) 4.127 mm ' s NOO- NH™
(S)-1-(2,4-Difl uor(g?){‘i%ﬁ@ypc i< rgéfy(hb 0(7)l>‘:zfrtr)1p(§/0rroI i di ne-3- carboxylic acid
(2-thi ophen-2-yl - ethyl) amde 8 08 (t, J=6.0, 1H), 7.50 -7.41 (m 1H),
7.41 - 7. 36(!%0 Mes?’é@% |ﬁﬁ|tb1t|0}ﬁaﬁelietémﬂnedbﬁth tfe 24 of §ta!4§t|<£9’rpro@i'ﬁms6 94
(dd ;5-51 H), 6.89(d 2.4, 6.66 (s, 1H), 3.81 - 3.65 (m
49- Fush qsmforzqq;amgleg J= 7. 4 2H) 2.57- 2 52 (m 1H), 2.13

Eg?dl ‘(]41|2:I 30F%§ﬁen§9 f-oéﬂ?ﬁdé%%cg}éﬂoégégr rov‘{%ﬁldﬁggr car poxyl ?%'g;m d

(2-thi ophen-2-ylethyl) am de (400 WHz, CDCI3) 6 [ppm 7.67 - 7.59 (m 1H),
7.18 (dd, J=5.1, 1.1, 1H), 7.10 (dd, J= 11.7, 5.7, 1H), 6.96 (dd, J= 5.1,
3.4, OH), 6.87(d, J=3.4, 1H), 4.17 (td, J= 9.2, 6.9, 1H), 3.80

i

10 Material Order No. Manufacturer
Microtitre plates for cell culture 167008 Nunc
(Nunclon Surface 96-well plate)

15 DMEM P04-03550 Pan Biotech
PBS (10x) Dulbecco 14200-067 Gibco
96-well plates (polypropylene) 267334  Nunc
AlamarBlue™ BUF012B. Serotec

20 FCS 1302 Pan Biotech GmbH
Trypsin/EDTA solution 10x L 2153 Biochrom AG
75cm?” culture bottles 353136 BD Falcon

25 A2780 93112519 ECACC
Colo205 CCL222 - ATCC
MCF7 | HTB22 ATCC

30 PC3 CRL-1435 ATCC
Determination of the proliferation inhibition by inhibitors of methionine
aminopeptidase 2 in the BrdU proliferation test (cellular assay)

35

The inhibition of proliferation is determined by incorporation of bromodesoxy-



(t, J= 9.2, 1H), 3.55 (dd, J = 13.1, 6.7, 2H), 3.07 (t, J = 6.7, 1H), 2.71
(dd, J=13.4, 6.3, 1H), 2.25 (dt, J = 12.7, 9.3, 1H) 3.623 nin [349.0] %

"A33" ()Hp N--- \ H\ r 1, HPLC 7.19 min 101S->
('S) - 3- Hy Y@R812/9485%%- 1- phenyl - pyrrol i di ne- 3- carboxyl i ¢ aci BCY/BE2011/004608
t hi ophen-2-yl ethyl) am de "A34" OH MNMP-0O \---)z------ = NO N

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid [2-(3-
tert-butyl-1, 2, 4- oxadi azol -5-yDet hyl] am de 8. 24(t Jr 6.1, 1H), 7.68 (d,
J= 7.8, 2I1)739 t, J = 8.0, 2I—P 7.17 (t, H{/6.66(s,1H),
3.82 (dd, Jargline(BrdWiito tmirsan ugbiiecal Nﬁlnlﬁﬂ)dOtBellHlC@H%i (HY F—Cﬁ?» Fmom@.-s, 2H) ,

232 5 O, 2o Syt 0% i o 8RO RATE I
pyrrolidi ne Re@iafd (PFaomEC AL l(112f226(0)5\mtl¢tsb]¢bfehe?ﬂmllaI(BﬁbrﬁéQbH zcazmtzlsyl ]
After detachment of the cells by means of trypsin/EDTA, the number of living
> cells is determined, and the cells are sown in a density of 1000 cells per cavity
in a total volume of 175 pl (cavities are coated in advance either with supple-
mented culture medium for 1-2 hours at 37°C or with 1.5% gelatine for 0.5 -2
hours at 37°C). After cultivation for 24 hours, the test substances are added in
10 various concentrations (for example final concentrations 30 uM to 0.03 nM in
10-fold dilution steps) and a volume of 25 ul. The DMSO concentration is kept
constant at 0.3%. After cultivation for a total of 48 or 72 hours, 20 pl of bromo-
desoxyuridine (Roche, # 11647229001 diluted 1:1000 in cuiture medium, final
15 concentration 10uM) are added, and cultivation is continued for a further 20 to
24 hours. After incubation with test substances for a total of 72 or 986 hours,
the culture medium is removed, and an immunohistochemical determination is
carried out for detection of BrdU incorporation (BrdU ELISA, Roche, #
11647229001). To this end, the cells are treated with a fixative for 30 min at
room temperature and subsequently incubated with a peroxidase-labelled
anti-BrdU antibody (diluted 1:100 in antibody dilution buffer) for 80 min at
room temperature. After washing three times with 1-fold-concentrated DPBS

20

buffer (Gibco, # 14200), the enzymatic reaction is initiated in TMB substrate
25 solution. The colour development is stopped after 15 min by addition of 25 pi
of a 1M sulfuric acid solution. A determination of the optical density is carried
out within 5 min by measurement at a wavelength of 450 nM. The controls
used are cavities containing DMSO-treated celis (100% control) or empty
30 cavities (blank value). The sensitivity of this test to inhibitors of methionine

aminopeptidase is checked and confirmed using the inhibitor fumagillin.

MetAP-2 activity measurement

35
The MetAP-2 activity is determined by coupling enzymatic reactions. The tipep-



amide 823 (t, J= 6.0, 1H), 7.70 (d, J = 1.1, 1H), 7.68 (d, J = 0.8, 1H),
7.46 - 7.35 (m 2H), 7.17 (t, J= 7.4, 1H), 6.66 (s, 1H), 3.90 - 3.74 (m
2H), 3.51 (dt, J= 13.4, 6.7, 1H), 3.46 -3.36 (m 1H), 3.21 J= 69
OH). 3.02VQ@a0129487%55 oH), 2.07 (dt, J= 12.9, 8.0, 1H), 1'2“71(@1’“ 00440

3H) 2.631 mn [361.0] % "A36" o0,J] Hol.-42110/ S NI\ ,.....
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic aci d 3-
t hi azol - 2-yl benzyl am de 8. 68 (1, J— 6. 4 1H) 7 92 (d J— 3 2 1H), 7.85

(s, 1H), 7.81 (dt, J=7.6 1H), (dd,  J= 8.7,
1.0, 2H) 7.14aMet-rag- eﬁ(i%ﬁ) lsqenmioyed @g seﬁﬁtraﬂa) Th@ nzgth(@mqhslera&ed@ _ 4.29
5 7.8,

(1$ 3 AL m%ﬁs?%gaﬁﬁir@ micg%/letox B III_@ ﬁygﬁrawa}md%sé?mﬁ\@) Ithe seond
(2) ﬁ (3hCh|sgepr)ﬂhterpérbxﬂab%t@lp@ﬂawﬂrmmsﬂwdf@he Hh@@catatwdsdhalomdaimnobfl_b

-t n- e am de 8, ,
(7 61 '(Op 3 4 egeti@%? dianigigling to dlaslSidmw)t,hewne@a(sedzf\w‘a&sﬁodet@?tﬁd 1H),
7.25 dd, J=5.0,3.5, 1H), 6.88 (d, J= as, 1H),
6. 69 Es, 1H) Woégg’%tr'@%g(s%ré 3.46 - 3.33 (H)m 2H) | L5 (t, J= 7.4,
2H), 2.08 (duletAR-21aivitdcan bbl-i)ecordeﬁiaﬁntlnhously agkifetidaNAhe Bac(i@) - 1

s e B o AR e B el e s,
S e Mo i g g Syt i 15,

(m 2HC 2. Jabs(odptiom perlimd, unit. QualifibationlGthei MefARDY. axtivity riolif Met/time7 -
(A39" O\ H uEﬁrlt) IS possubfae w% the aid of the dianisidinegy extinction coefficient.
The change in extinction per time unit is depicted graphically and a slope cal-
culation is carried out in the visually linear region of the reaction.

15 The activities of the compoundsa are summarised in Table 1.

Solubility measurement

Determination by shake flask solubility measurement

20 .
Eluent preparation:
Eluent A: 2 ml of diethylamine, for synthesis +
( 25 1000 ml of methanol, LiChrosolv
Eluent B: 5 g of ammonium acetate, for analysis +
5 ml of methanol, LiChrosolv +
995 ml of ultrapure water
30
Sample solvent;
Buffer: 3.954 g of sodium dihydrogenphosphate monohydrate + 6.024 g of
35

sodium chloride + 950 ml of ultrapure water the pH is adjusted using 0.1 M
NaOH or 0.1 M HCI.



3- 9.03 (t, J=6.0, 1H), 7.68 (s, 1H), 7.66 (s, 1H, 7.49 (s, 1H), 7.46 -
7.39 (m 3H), 7.33 - 7.27 (m 2H), 7.24 (dd, J= 13.6, 6.2, 1H), 4.41 (dd,
J=15.4, 6.3, 1 4.33 (dd, J= 15.4, 6.0, 1H), 4.07 - 3.87 .04
(di, J= M?%‘?WP?‘I%?S 1H), 2.57 - 2.51 (m 1H) 5.006 min [407‘.’%1(’@24?@“6?%
(S)-3-Chl oro-2-o0xo0-1-phenyl - pyrrolidi ne43-carboxylic N bronobenzyl

"MJ'" a (R)-1-(3-Chl orophenyl) - 3-hydroxy- 2-oxopyrrolidine-3-carboxylic
(2-thi ophen-2-ylethyl) 0O HO so rs acid amde 8.13 (t, Jr: 5.9, 1H),
7.89 (t, J=2.0, 1H), 7.61 (ddd, J= 8.3, 2.1, 0.7, 1H), 7.43 (t, J= 8.2,
1H), 7.33 (dfempleprgparationy 14 7.27-  7.21 (m 1H), 6.94 (dd, J= 5.1,
3.4, 1H), 6.88 (d, J= 3.4, 1H, 6.69 (s, 1H, 3.89 - 3.80 (m 2H), 3.45

[36240]( o 2Hhe gqrﬁﬁllegstarg‘gha}eﬁiat%w’c ahd856 fim fdr24 H3- 0. 8.0, 2H) 4.045 min
. 0
After about 7h, the pH of the samples is checked and adjusted if necessary.

5 It is also checked whether the sample is still present in excess.

Just before the end of the 24h shaking time, the samples are again checked
for pH and a precipitate.

10
Ultrapure water unit: MilliQ gradient, Millipore, instrument: F3PN37462D

Shaker: TiMix control, Buhler
fncubation hood: TH 15 Buhler
15 pH meter: 766 Calimatic Knick instrument: pH 1

pH electrode: InLab 423 Mettler

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
20 (M+H)*,

The racemic end products of the compounds according to the invention or the

racemic intermediates can be separated simply and both on an analytical and

25 also on a preparative scale via a chiral HPLC or SFC column.

§

NMR spectrum after addition of deuterated trifluoroacetic acid
30

Methods:

%

HPLC-MS analysis conditions:

1. Column: Acquity BEH C-18 (2.1 x 100mm , 1.7 um)

35

2. Mobile phase: A — 5 mM ammonium acetate in water B —acetonitrile
3. Flow mode: gradient



O HOHNille Br acid am de 8.66 (t, J=6.3, 11), 7.81 -7.65 (m 2H), 7.46
(s 1H), 7.41 (td, J= 4.8, 2.0, 1H), 7.31 -7.21 (m 4H), 6. 74(s 1H) 4. 34
(dd, J= 15.3, 6.6, 1H), 4.24 (dd, J = 15.3, 6.1, 1H, 384}7é

5.5, 2H) We2B®048t5 J= 11.6, 5.5, 1H), 2.11 (dt, J= 13.0 T7EP2@W00460}533
mn [409.0 + 410.0] % (R -144-Fl uor ophgpyl) - 3- hydr oxy-

2- oxopyrrolidine-3-carboxylic 40 3-bronobenzyl "A42" =- HONN 0/
Nl---N---N-\ HIIl (R)-3-Hydroxy-2-o0xo-1-phenyl- pyrrolidine-3-carboxylic
acid [2-(5- ethyltetrazol-2-yl)ethyl] am de 8.22(t, J= 6.0, 1H), 7.67 (ddl
J=18.7, 1.0, 2H), 7. 44- 7.34 (m 2H), 7.17 (dd, J = 10.5, 4.2, 1H), 6.65

(s, 1H), 4.% - 4.57 %4) 3.84 - 3.74 (m 2H), 3.74 -3.66 (m 1H), 3.54
- 3.39 (m 1%-1), A28 J= 7.6, 2H), 2.42 (ddd, J=12.8, 7.1, 3.7, 1H),
2.05 (dt, Jgpl2. Q),38gb ]1Id) 1.25 (t, J= 7.6, 31-1) - 78 - "A43" 0 9.03
(t, J= 6.1, lH) 7.68 (d, J =1.1, 1H), 7.66 (d, J = 0.8, 1H), 7.49 (s,

1H) , 748-17040(0@ 11029(dd J= 4.1, 1.6, 2H) 7.26 - 7.19 (m 1H),

4.41 ®d, J 6. 4.33 (dd, J= 15.4. 6.0, 1H), 4.06 - 3.90 (m
2H) | 304(&’r0 5 ﬁlé’% j@’? 1H), 2.59 - 2.51 (m 1H 5.002 nin [407.0 +
409.0] % 04BN 1104048 (55 - 3- ChI or o- 2- oxo- 1- phenyl -

pyrrolidine-3-carboxylic acid 3- bronobenzyl am de
6.0 0.3 10 90

8.0 0.3 10 90
10 9.0 03 8 10
100 03 80 10
4. Flow rate: 0.3 mi/min.
5. UV max.: 254.0 nm
15 6. Column temp.: 30.0 deg.

7. Sample preparation: acetonitrile + water

*HPLC: La Chrom unit
Chromolite Performance RP18-e 100-4.6mm

20
Gradient: acetonitrile/zo0 comprising 0.01% of formic acid
Method: Chromolith/Chromolith (extended)
Flow rate: 3ml/min

25 $

Column: XBridge C8, 3.5 um, 4.6 x 50 mm;
Solvent A: water + 0.1% of TFA;
Solvent B: acetonitrile + 0.1% of TFA,;
30 Flow rate: 2 ml/min;
Gradient: 0 min: 5% of B, 8 min: 100% of B, 8.1 min: 10%;
Detection at 254 nm

1
35
Enantiomer separation:



"A44" OHH 7 110N, i Il 8.11 (t, J= 5.9, 1H), 7.74 -7.63 (m 3H), 7.44 (d,
J=1.4, 1H), 7.43 - 7.37 (m 2H), 7.18 (dd, J= 10.6, 4.2, 1H), 6.65 (s,

6. 2 = 2.0, 1H, 4.20 (t, J= 6.4, 2H), 3.82 (dd, 1 =& & 5 4,
SIOMPNTS 3 43 (i 16y, 206 (m 1H 2376 min | SV BpRgHe0ss

(8)13- i—lydroxy- 2- oxo- 1- phenyl pyrrolidinéS3-carboxylic acid (2-
pyrazol -1-yl ethyl) am de "A45" 0 O Ho NH fat
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid (2-

P (' Sieoariahdy bpdahigied @04 ittt hepfanedethgiory 7of50) 5163 2D 16 (i
2H), 3.20 (afhe §L?o§t§née r@dn%sol%&l in 2091 dfR- hé%iﬂane%téﬁl (=n1l/1%HB se%a@a?teﬂdt J=

12.9, 8.0, 1H) .990 min 318.3] [ % 6 (t, J=
6.2, 1H), 7m5¢aa¢mﬁhnaalael QDa;olum)w with ZLBpnvrr@@erQahatam}owvateoaf(td J =

8.8 1.5 1 (s, 1H, 4.38 (dd, J= 15.3, 6.2,
1H), 430 (d%orﬁl "‘hgp?”e?‘iiﬂ‘a” ’9%073 80 (m 2H), 2.63 - 2.52 (m 1H),
.11 (dt, J= 13.0, 77 1H) 4.169 i nmin [381.0] % O

(S)-3- Hydrox - 2- 0X0- henyl - pyrrolidine-3-carbox yl ic acid 3-
chl or o- bowﬁ)&imﬁ)bﬁ , aliteaweratures are indicated in °C. In the following exam-

ples, "conventional work-up" means: water is added if necessary, the pH is
adjusted, if necessary, to values between 2 and 10, depending on the consti-
10 tution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
sodium sulfate and evaporated, and the product is purified by chromatography
on silica gel and/or by crystallisation.
15 M.p. : melting point
Mass spectrometry (MS): El (electron impact ionisation) M”
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)”

20 APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)

(M+H)",
Synthesis schemes for the preparation of compounds of the formula I
25 a)
Ho\l(qh“@ _ Route 1
o) O
B
30 EDCI, HOBT, DMF Q r
Br 1. - BuOOH / NaOH i
2. chiral separation o
"~ HOY,
* - Q



-79 - "A47" 0 O HON 8.68(t, J= 6.4, 1H), 7.69 (dd, J= 8.7, 1.0, 2H), 7.46
(dd, J= 7.3, 2.1, 1H), 7.43 4.128 nin -7.36 (m 2H), 7.34 (d, J [363.0]

= 9.3, 1'%9%312%8?’7‘-7i7' 22 (m % 9, 7.17 (t, J= 7.4, 1H), PCT/E§2071§A]E4’6081H) '

4.33 (dd, 5.2, 6.8, 1H), 4.22 (dd, J
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - = 15.3, 6-46-1H), 3.85 (dd,
pyrrolidine-3-carboxylic acid 3- J= 8.6, 5.6, 2H), 2.63 - 2.52 (m 1H),
2.11 (dt, J= chloro 4-fluorobenzyl am de 13.0, 7.6, 1H)
b)
Route 2

t-BuOOH/NaOH

OH
o) Cl o—-/ 9@

> socl, ° EtOH ~ ©
07N CeCl,.7TH,0

O (Nj
10
O
o \ HO chiral o o
HO* * separation HO Cl
o 0™ ™y - 0%y + O* Ny

. 0 Q 3 9

LiOH p.gr
H
OH EDCI, HOBT, DMF N
o o
20 HO\“ Lot HO\“
0 Br 0

25

N
N
o ;>=o ;>=o DI 0
30 WOH  DAST F F s £
o — o — o " 0

35



"A48" 0 8.72 (t, J=6.4, 1H), 7.69 4.052 O HO (dd, J= 8.7, 1.0, 2H), 7.45

-7. 33(m 2H) 727(dt Jmn = 8.8, 2.1, 1H), 7.18 (dd, J [363.0]
. = 13. 10 (d, J = 9.0, 1H), 6.76 (s, 1
J= 15.7, %06012/0@[75 1H), 4( 24 (dd, J= 15.5? (S) - ( I—Iyd|r_?)xyP§T”8§%9”_L"§06ﬁ‘&nyl

6.0, lH) 3.89 - 3.82 (m pyrrolidi ne-&?earboxyllc acid 3- 2H), 2.62 -
2.54 (m 1H), chl or o- 5-fl uor obenzyl amde 2.12 (dt, J.= 12.9, 7.6, 1H)
"A49" 0 8.67 (t, J=6.3, 1H), 7.70 3.985 0 HO\--F (dd, J=8.7, 1.1, 2H),
7.44 -7.31 (m 4H), 7.26- mn

a) Route 1: The acid is converted into the corresponding amide in an
amide coupling and then oxidised on the carbon between the two carboxyl
groups using tertiary butyl hydroperoxide in a basic environment to give the

alcohol (followed by enantiomer separation via chromatography).

b) Route 2; Alternatively, it has been found that, under the same oxidative
10 conditions as described in route 1 for the amide, the ethyl ester of the starting
acid cannot be oxidised. However, this does succeed with cerium chioride. The
chlorine derivative obtained with 30% can be separated into the enantiomers
analogously to the alcohols and then derivatised further. (further reactions not

shown here, products are then, however, for example, "A39", "A43" and "A61")
15

c) However, the use of cerium fluoride does not give the analogous fluor-
ine derivative. The reaction of the alcohol compound with DAST (diethylamino-
sulfur trifluoride) in dichioromethane results in the desired fluorine analogue.
Testing confirms the inversion at the centre of asymmetry which is expected

20
from mechanistic considerations of the fluorination of alcohols using DAST.

25

30

35



.. 7.14 (m 2H), 6.78 (s, 1H), 4.39 (dd, J= 15.7, 6.6, [363.0] 1H), 4.26
(dd, J=15.7, % 5.8, 1H), 3.91 -3.81 (m Cl 2H), 2.63 - 2.54 (m 1H),
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid 5-

chl or o- 2Wo udedRIAZ Yl amide 2.13 (dt, J= 13.0, 7.7, 1H "PGUEP20HI/HIEE (¢t
J=6.4, 1H), 8.00 4.587 0 HQH N (dd, J=4&.7, 2.7, 1H), 7.68 (ddd, J= 9.1,

4.2, 2.8 mn 1H), 7.47 (dd, J= 12.1, [441.0] .. 6.1, 2H), 7.44 -
7.39 (m 1H), 7.32 - 7.19 (m 2H), w_ CBr 6.78 (s, 1H), 4.34 (dd, J=
d)
OH H
NH 0 N
+ TN
5 0__0 0™y
A I
F
F
H i
N /4
W s HO
HO -~ 0
0™ N - N:
15 F F

It is shown in d) how N-aryllactamcarboxylic acids can be prepared. This route
can easily be carried out if the nitrogen compound is a liquid. It is found that

20 joint melting of the starting materials, if the nitrogen-aryl compound is not
liquid, is not advantageous. However, the desired product is obtained if the
nitrogen-aryl compound is melted and the dicarboxylic acid ester (Meldrum’s
acid) is added to this meit.

25 e)
o] —_— 0 O
oﬂ o
L)~ oA — Ty — ol
O ﬁ Step 1 o,ko Step 2 /& Step3 O N Step 4
10 M 0] H
>J\ >|\
30
Br
0 Step 5
(o) 0
<8 - -
N (o]
HO™ ———— HO™ ————— HO™
0 0 N O
N Step 7 Step 6 N

” o> O o



(S)-1-(3-Chl oro-4-fluorophenyl)-3- 15.4, 6.6, 1H), 4.24 (dd, J . 15. 3,
6.1, 1H), 3.92 - hydr oxy- 2- oxopyrrolidine-3- 3.77 (m 2H), 2.61 2 52
carboxylic acid 3-bronobenzyl (m 1H), 2.10 (ddd, J= am de 19.9,

6.8, 1H) WO WND2/RERY?3 048775PCT/ EP2011/ 004608 - 80 "A51" 0 d’@l@?mlkﬁf?“ﬁoss \
C-..." (S)-1-(3-Chloro 4 fluorophenyl)-8-8.13 (t, J= 6.0, 1H), 7.99 (dd,
J=6.7, 2.7, 1H), 7.75 -7.63 (m 1H), 7.48 (d, J = 9.1, 1H, 7.33 (dd, J="
5.1, 1.1, 1H), 6.94 (dd, J= 5.1, 3.4, 1H), 6.88(d, J= 3.3, 1H), 6.69 (s,
1H, 3.89 - 3.75 (m 2H), 3.46 - 3.35 (m 1H), 2.95 (t, J = 7.3, 2H, 2.07
(dt, J = 13.0, 7.9, 1H) 4.148 mn [383.0] % hydroxy-2-oxopyrrolidine-3-

%‘?r boxylic aﬁ's%ogvs a ronﬂgqenthze F}/repa%tl%wgf tﬁ@ -g|kar;ll'g‘é?a"mcarboxyI% LigloN 10410

f)
5
oAy ﬁj ﬁ—)
Oﬁ(:) St Step 3
H Step 1 >K 0 ep 2 0 p
10 >K Cul
Step 4 l diamine ligand
Br K;PO,
0 0 0
N
i)\/H -—‘\0 OH (0]
HO™ -— -
15 0=y 0Ny Step 5 0™y
R R R
20 f) shows a further alternative, which is carried out in order to make available aryl
radicals on the lactam nitrogen in which the analogous nitrogen compound is not a
liquid. Here, the lactam nitrogen is coupled to an aryl halide, a step which is pref-
erably catalysed by transition-metal compounds.
25

Example 1

Synthesis of 3-hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (2-thio-
30 phen-2-ylethyl) amide ("A65") [analogous to Synthesis Scheme a); route 1]

a) 2-Oxo-1-phenylpyrrolidine-3-carboxyiic acid (2-thiophen-2-ylethyl) amide

35



(S)-1-(2,4-Di fluorophenyl y3- hydroxy-2-oxopyrrolidine-3- carboxylic acid

3- bronobenzyl am de 8.63 (t, J= 6.4, 1H), 7.50 -7.44 (m 2H), 7.44- 7.36
(m 2H), 7.30 - 7.24 (m 2H), 7.16 (ddd, J = 8.2, 2.9, 151 6. 75 (s,
1H), 4.38VQaY20487755 3 6.6, 1H), 4.26 (dd, J = 15.4, 6.1,F %"él.’%’ég"-s 3. 66
(m 2H), 2.64 - 2.55 (m 1H), 2.23 - 2.480¢m 2H) 4.207 mn [427 0 + 428.0]
% "A53" it. l1ll1Pslaal irBr (R)-3-Hydroxy-1-naphthal en-1-y1-2-

oxopyrrolidi ne-3-carboxylic acid 3- bronmobenzyl am de 8.69 (t, J = 6.3,

1H), 8.00 (d, J:75 1H), 7.95 (t, J =17.2, 2H), 7.62-7.49( 4H) ,
7.43 (dd, J =12.9%7.3, 2H), 7.31 (d, J =7 .7, 1H, 7.26 (t, J=7.7,1H),
6.84 (s, 1H), 4.40 oHJ = 15.4, 6.6, 1H), 433(dd Jy=15.4, 6.2, 1H),
3.91 - 3.75 (m 2. 69 (ddd, 127 7.4, 3. , 2.40 -2.29 (m 1H)

4.364 mn [439. 42.0] % "A54" 0 8. 6(t 6.4, 1H-—8.10
-8.04 (m 2H) 8 ¥ - 790 dd. . M\i\ym i
7.43@ L43 -7.39 (m 728(t, J=;4.8, 1W), 6.78 (s, g1-1), 4.36
(dd, 15 H, 4.8 (dd, Of = 15 4, 1HY 3.99 (dd, J= 8.5,

5.6, 2H) ,270 57 (m 2H), 2.18 (dt, J= 9, 7.6, 1H) 0 HO 4.622 min
[441.0 + 442. 0] 0010 Br (S)-3-Hydroxy-1-naphthal en-2-y1-2-
oxopyrrolidine-3-carboxylic acid 3- bronobenzyl am de "AS55" 0 8.14(t, J=
5.9, 1H), 8.2 m@. @2-phendid-pxd-39yriadidinecarboxylic acid, 155 mg of 2-thiophen-

ethylamine hydrochioride, 550 mg of N-(3-diemethylaminopyroyl)-N'-ethyl-
10 carbodiimide hydrochloride, 190 mg of hydroxybenzotriazole, 132 pl of triethyl-
amine and 5 ml of DMF are combined in a microwave vessel. After the vessel
has been sealed using a septum, the mixture is heated by means of micro-
waves (Emrys Optimiser, PersonalChemistry) (160°C, 5 min). Water is added
15 to the batch. A precipitate is formed. Water is added until no further precipitate

is formed. The precipitate is filtered off with suction and dried.

Yield: 239 mg;
20 Appearance: white solid;
Purity: 100% (220nm, UV track of the LC-MS);
LC-MS: 315(M+H);
HPLC: 3.03 (Rt/min);
25

HPLC method: 1_100_2 (instrument: LaChrom)

Column: Chromolith Performance RP18e 100-3mm

Flow rate: 2 ml/min (pump: L-7100)

Solvent A: water + 0.05% of HCOOH

30 Solvent B: acetonitrile + 0.04% of HCOOH

Wavelength: 220 nm (detector: L-7455)

Gradient: 0 - 0.2 min: 99% of A, 0.2 - 3.8 min: 99% of A —> 100% of B, 3.8 -
4.4 min: 100% of B, 4.4 - 4.5 min: 100% of B > 99% of A, 4.5 - 5.1 min: 99%

35 of A;



= 8.7, 1H), 7.93 - 7.87 (m 2H), 7.54 - 7.49 (m 1H), 7.49 - 7.44 (m 1H),
7.33 (dd, J=5.1, 1.2, 1H), 6.95 (dd, J= 5.1, 3.4, 1H), 6.90 (d, J= 2.6,
1H), 6.69 (s, 1K), 4.01 -3.93 (m 2H), 3.38 (dd, J= 17.0, 10.5 2H 3. 30
3.22 (m WQGOIB4TIS (t| J= 7.4, 2H), 2.61 - 2.52 (m 2H), PGHERH{1/00§6@
12.8, 7.8, 1H 8.68 (t, J= 6.2, 1H), 7-§9-(dd, J= 6.7, 2.7, 1H), 7.75
27.63 (m 1H), 7.48 (d, J = 9.1, 1H), 7.46 - 7.42 (m 1H), 7.30 (t, J=6.5,
1H), 7.18(t, J= 8.0, 1H) 683(3 1H) 440(dd J= 15.6, 6.4, 1H), 4.32
(dd, J= 15.6, 6.2, 1H), 3.90 - 2.63 - 2.53 (m 1H), 2.12 (dt,
J= 13.0, 7.tC-M$ m!E’EPiQ}M("%Mﬂem\t f—\ggqnto]1 | Serig02 nmin [415.0 + 417. 0] cro

(2 thi opherl %%"‘éﬁﬁ,‘?ﬂﬂ&ﬁ%&% S A

(S) - 1- ( 3- Chirow-ratd: 12udmoptveny 1) - 3- hydroxy 2- oxopyrrolidine-3- carboxylic
acid 3-chloro-2-f| uoro- benzg amde "A57" O Nun C.Fp ...., oci 40

(S) - 1-( 3- ChIRvpMeMMFtes 18 céﬁ(?fH@-Qﬁ'fipyrroI i di ne-3-carboxylic acid
3-chl 2-f 2, 1 7.88 J= 2.0, 1H,
7. gl (dg Jé’-d{gé@b&%to'mige' @23%“#%?50*% 7Hé2 - 7.2(7t,, (m 1H),H)7.25

(dd, J= 7.9WL:2201H), 7.19 (dt, J= 8.3, 4.2, 1H, 6.80 (s, 1H, 4.40 (dd,

RN I E AT T TSN T L

10 b)  3-Hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylic acid (2-thiophen-2-yl-
ethyl) amide ("A65")

I~

0 OHO
15 WN WN
gino —gina

100 mg of the amide prepared under a) are dissolved in 10 ml of tert-butanol,
20 and 60 mg of tert-butyl hydroperoxide (70% in water) and 0.2 ml of sodium
ethoxide (20% in ethanol) are added, The mixture is then stirred at 90°C for
4h. The batch is evaporated virtually to dryness. Water and EA (ethyl acetate)
are added to the residue, and the mixture is extracted by shaking. The organic
25 phase is dried over Na,SO,, filtered off with suction and evaporated to dryness

in vacuo, giving 80 mg. The residue is dissolved in DMSO and purified by

preparative HPLC. The pfoduct fractions are combined and evaporated to dry-

ness in vacuo, giving 57 mg (54%) of "A65";
30

Appearance: white solid;

Purity: 100% (220nm, UV ftrack of the LC-MS);

LC-MS: 331 (M+H);

HPLC: 2.88 (Rt/min);
35

HPLC method: 1_100_2 (instrument: LaChrom)



mn [397.0 + 398.0 + 399.0] % - 82 - "A58" NHONHC I110

F (S)-1-(4-Fl uorophenyl)-3-hydroxy- 2-oxopyrrolidine-3-carboxylic acid
3-chl oro-2-fl uorobenzyl anmde 8.65 (t, J= 6.2, 1H), 7.76 -_7,65 ,
7.52 - 7TVRHRON8FS 7.33 - 7.28 (m 1H), 7.27 - 7.22 (m %T’E‘??Ogl@“(‘%@? J=
7.9, 0.9, 1H, 6.76 (s, 1H), 4.40 (dd, J5215.7, 6.3, 1H), 4.33 (dd, J=
15.3, 6.2, 1H), 3.84 (dd, J=8.7, 5.6, 2H), 2.63 - 2.51 (m 2H), 2.11 (dt,
J=12.9, 7.7, 1HL 4.129 mn [381.0] % "A59" 8.58 (t, J=6.2, 1H), 7.70
3.373 (d, J= 1.1, 1H), 7.68 (d, J min . =1.0, 1H), 7.45 - 7.33 (m 3H),
7.22 - 7. 14 QeipmpChrpmpfittpPerfppance RRIge 180-gmmm " 2H), 6.66 % OH o (s,

1H), 4.44 (do J=. 6. 3, ¢ .78 (m 2H),
(S)-3- quro%yli"%fgg%- r—"ﬂ)/ e?ﬁ'@m% %31'-00252 (m 1H), 2.09
pyrrol i di ne-Shleamtbxybiet +a@.08% of HCDOHB2. 9, 8.5, 1H)

hi ophen- 2-yI | '
(thiophen-2-g| Met ] ) & 8% + 0.04% of HCOOH

> Wavelength: 220 nm (detector: L-7455)
Gradient: 0 - 0.2 min: 99% of A, 0.2 - 3.8 min: 99% of A --> 100% of B, 3.8 -
4.4 min: 100% of B, 4.4 - 4.5 min: 100% of B > 99% of A, 4.5 - 5.1 min: 89%
of A;

10

LC-MS method: (instrument: Agilent 1100 series)
Column: Chromolith Speed Rod RP18e-50-4.6
Flow rate: 2.4ml/min
15 Solvent A: water + 0.05% of HCOOH
Solvent B: acetonitrile + 0.04% of HCOOH
WL: 220 nm
Gradient: 0-2.8min: 4% of B to 100%of B, 2.8-3.3min:100% of B;
20
Prep. HPLC method: 15_35_10_50ml_empfind_o_equi.M (instrument: Agilent
1100 series)
Column:; Chromolith Prep Rod RP18e
Flow rate: 50mi/min
25 Solvent A: acetonitrile + 0.1% of TFA
Solvent B: water + 0.1% of TFA
WL: 220 nm
Gradient: from 1 - 15% of ACN in 2 min, from 15 - 35% of ACN in 8 min, collection
30 from 2 min to 11 min.

35



"A60" 40 N 9.03 (t, J=6.2, 1H), 8.05 (d, J= 8.0, 1H), 7.93(d, J = 7.9,
1H), 7.70 (d, J= 3.462 nin 7.7, 2H), 7.53 - 7.46 (m [368.0] 1H), 7.44
- 7.35 (m 3H), % 7.18 (t, J= 7.4, 1H, 6.81 OH (s, 1H), 4.72 (dd,
J= 16. 2, WO212/048706 6. 2, 1H), 4.65 (dd, J=  (S)-3- Hydr oxy-ECTHRRRO1IVEHENSy | -
16.2, 6.1, 1H), 3.86 (dd, J pyrrolidings 3-carboxylic acid = 9.7, 5.5,
2H), 2.60 (dd, J .= 12.1, 7.6, 1H), 2.16 (dt, (benzot hi azol - 2-yl nmet hyl)
am de J= 12.7, 7.8, 1H) "A6l1" "A61" 8.51 (s, 1H), 7.67 (d, J= 4.522
Separation of the racemate into the enantiomers:

X X R
S S S

0 Q 0
HQ N N HO, Ny
o e * o

N

N

10

Analytical separation on Chiralcel OD-H with n-heptane/ethanoil = 70:30.

40 mg of the racemate are dissolved in 10 mi of n-heptane/EtOH = 1:1 and

separated via 5x25cm Chiralcel OD column with 20 um material at a flow rate
15 of 100 mi/min of n-heptanefethanol = 70:30.

2 fractions were collected and evaporated.

20 Fraction 1: m=20 mg of enantiomer 1 :

enantiomerically pure

Fraction 2: m=20 mg of enantiomer 2:

enantiomer ratio:

25
enantiomer 1: 0.6% : 99.4% of enantiomer 2
Example 2

30

Preparation of 3-hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid [interme-
diate for Synthesis Scheme b); route 2]

35



NSII 1.1, 1H), 7.65(d, J=0.8, i 1H), 7.43 (t, J=8.0, 2H), nin 7.32
(dd, J= 5.1, 1.2, 1H), [349.0] 7.23 (t, J=7.4, 1H), 6.94 c,z, N (dd,
J=5.0, 3.4, 1H), 6.89 " HO (d, J= 3.3, 1H), 4.06 -

(S) - 3- ChiVY 80121088735 1- phenyl - 3.82 (m 2H), 3.54 - 3.35  RGI/EE})1/00566§;
(dt, J= 20.8, pyrrolidine-3-carboxylics4cid (2- 7.4, 3H)

t hi ophen-2-yl ethyl) am de - 83 - "A62 /

a)

; QO

Thionyt chloride (5.8 g) is added dropwise at 0°C to a solution of 2-oxo0-1-

L LY
)

phenylpyrrolidine-3-carboxylic acid (5 g} in 5 mi of ethanol, and the mixture is

10 stirred at 80°C for 4 h.
When the reaction is complete, the solvent is removed in vacuo, and the resi-
due is partitioned between water and ethyl acetate. The organic phase is
washed with saturated sodium hydrogencarbonate solution and saturated

15 sodium chioride solution and dried over sodium sulfate. Removal of solvent

and drying agent gives ethyl 2-oxo-1-phenylpyrrolidine-3-carboxylate, which is

sufficiently pure for further reactions;

'H NMR (400 MHz, DMSO-dg) & [ppm] 7.82-7.81 (t, J=2 Hz, 1H), 7.56-7.54 (m,
20 1H), 7.43-7.39 (t, J= 8 Hz, 1H), 7.24-7.21 (m, 1H), 4.17-4.12 (m, 2H}), 3.3.92-

3.73 (m, 3H), 2.39-2.27 (m, 2H), 1.22-1.14 (1, J=7 Hz, 3H);

LCMS: mass found (M+1, 234);

Method: A- 0.1% of TFA in H20O, B- 0.1% of TFA in acetonitrile: flow rate —

2.0ml/min;

25
Coilumn: X Bridge C8 (50x4.6mm.3.5u) + ve mode;
Rt {min) : 3.360 area% 98.577.
b)

30 0

wa UGl
J O
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HNbH O 0 (S)-3-Hydroxy-2-oxo-1-phenyl - pyrrolidine-3-carboxylic

aci d (furan- 2-ylmethyl) amde 8.37 (s, 1H), 7.70 (d, J= 1.1, 1H), 7.68(d,
J= 0.9, 7.54 (dd, J-18 0.8, 1H), 7.44 - 7.37 (m 2

J=7. 4, 1P¥j 2@2@887(7é 6.37 (dd, J= 3.2, 1.8, 1H), 6. 211!'4‘%?{”%?1&‘“51%“81%0
428(d J= 6.6, 2H), 389-3.82(m 2H)552.60-2.53(m 1H), 2.09 (dt, J =
12.9, 8.4, 1H 2.863 min [301.0] %"A63" OHO 7.86 (Ix. t, Jr 5.9, 1H),
7.69 (dt, J-90 17 2H) 744-737(m2H) 722 712(m1H) 656
(s, 1H), 3.96 - 2 (m
1H), 2.14- 1C®f8uf(1rﬁh|qrﬂse hqptsby%faﬁe (J59£B '%ad‘éEdifO @ﬁp‘ut@nﬁ e(thbd 2 9"-014 5,

7.0, 2H), O. 4. 4a

(201, 70 Pherfbybcihelscllfonaidls bfin 10 i chisotibpadiatd DRUAER. ) o
acid (3 netipddsetyih Yoath den, theAbiktureadihdn left-to\shio far ¥h/ 2z
O A Gt % b oGRSt ik a0 B )

0.8, B, 7.dForatodSok 718(t J= 7.4 1H), 6.67 (s, 1H), 6.38
(dd. J= 3.1 1000 p?zz (dd, J= 3.1, 0.7, 1H), 4.29 (d, J= 6.2, 2H),

3.93 -3.80 (Fhe em);; 321yﬁﬁoxydﬂﬂbon1=mBe8ylpyrrGl;dMe-B carbipyylatelsbtairedde apay 1H)
1.716 min [[301, 10

(d J= 8.8, Iy dus,|]ng§h|ral7H§%:‘,(D?ﬁgd§ se@%y@gparﬁe&%osthe§n%ﬁhg H?ré.7_7'229

713 (1 148 Grhomtr chils sRePRbHY) 8GO (1. 3= 7.1, 19, 661 (d, 3=

The ‘S' enantiomer elutes after Ri(min) 11.240;

(Chiralpak AD-H(250x4.6)mm, 5um; n-hexane/IPA = 60.40).

'H NMR (400 MHz, DMSO-dg) & [ppm] 7.67-7.65 (d, J=8 Hz, 2H), 7.42-7.38 (m,

2H), 7.20-7.17 (m, 1H), 6.53 (s, 1H),4.13 (m, 2H), 3.91-3.80 (m, 2H), 3.92-3.79
15 (m, 2H), 2.58-2.51 (m, 1H), 2.17-2.10 (m, 1H), 1.18-1.16 (t, J=8 Hz, 2H);

LCMS: mass found (M+1, 250);

Method: A- 0.1% of TFA in H;O, B- 0.1% of TFA in acetonitrile: flow rate —

2.0mi/min;

Column: X Bridge C8 (50x4.6mm.3.5u) + ve mode;

20
Rt (min): 2.973 area% 98.698.
c)
\\OH OH
i Oy — (ﬁr“%o
© ro O OH

30 LIOH/H,0 (750 mg) is added to a solution of ethyl (S)-3-hydroxy-2-oxo-1-
phenylpyrrolidine-3-carboxylate (1.5 g) in THF/H,O = 3:1, and the mixture is
stirred for 4 h. _

The solvent is then removed in vacuo, and the batch is acidified using 1.5N

35 HCI. The aqueous phase is extracted with ethyl acetate, and the combined



3.80 (m 2H), 3.48 - 3.38 (m 1H), 3.33 - 3.22 (m 3H), 2.98 (t, J= 7.3,

21-1), 2.58 - 2.52 (m 1H), 2.10 (m 1H) NIT 41IN-\ Ci S
3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid (2-
t hi ophen¥0 g012/0487"§ amni de - 84 - "A66" OHO N-\__ 0 .H PCT/EP2011/004608

3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-g@ctboxylic acid (2-
furan-2-ylethyl) amde 8.06 (t, J=5.9, 1H, 7.70 (t, J= 1.5, 1H), 7.68 (t,
J= 1.6, 1H), 7.52 (dd, J =1.8, 0.7, 1H), 7.44 7.37 (m, 2H), 7.22 - 7.14
(m 1H), 6.62 (s, 1H). 6.35 (dd, J= 3.1, 1.9, 1H), 6.16 (dd, J= 3.1, 0.7,
1H), 3.92 - dj‘gé’ﬁlc(phaséls{)arefdried dveed sodiun Sulfate7 giingl(8)-3-Bydoxy12-ode=1- 3, 2H),
2.53 (dd, J= g r% 00 (m 1H) 1.814 nin [315.10] "A67"
HN HO F (R pf‘e(”zilqyl"l? A ﬁ?zqoxﬂ"‘ﬁﬁ‘ﬁ\doxy 2- oxopyr rol i di ne- 3- car boxyl i ¢

go) d 3-chl orgr Avir @@W?MS@&& Fpbm) %65 4’1356(@ 2&)”)7 AZT8r §7m72ﬁ? (m

2H), 7.45 (td, 2H) ,
718 (td, J= 772&7 .06 @, 1H), 66315 (), 383381 (m)zH)q 2156-Qc| (m 11315 %136. 3,

1H), 4533( 113{6 5.9, 1H), 3.89 - 3.79 (m 2H), 2.62 - 2.52 (m 1H),
2.11 (dt, %('@1 Y7, 1H) 4.138 min [381.0] %"A68" O N Lir, c,Hnv 0. |

(R - 1-(3 %MB@%%LT]@'(W( o%YY: 2- oxopyrrolidi ne-3-carboxylic acid
Method: A- 0.1% of TFA in H,0, B- 0.1% of TFA in acetonitrile: flow rate —
2.0mVmin;

10 Column: X Bridge C8 (50x4.6mm.3.5u) + ve mode;
Rt (min) : 1.970 area% 98.63;
Chiral HPLC:
Method: n-hexane:IPA : 60:40; flow rate — 1.0ml/min;
15 Column: Chiralpak AD-H(250x4.6)mm, 5um;
Rt (min): 9.794 area% 98.698.

Amide coupling

20 JL L
R

0

@ @

25 EDCI (3 eq) and HOBT (1.5 eq) are added to a solution of the above-prepared

acid (1eq) and amine (1.2 eq) in dry DMF (3mml / mmol), and the mixture is
warmed in the microwave at 160°C for 20 min.
When the reaction is complete, the solvent is removed in vacuo and purified by
chromatography.

30

Example 3

Preparation of (S)-1-(3-chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid
35 (2-thiophen-2-ylethyl) amide ("A37")



3-chl oro- 2-fl uorobenzyl am de 111411 7.7, 2H) 8.67 (t, J=
6.3, 1H), 7.88 (t, J= 2.1, 1H), 7.61 (dd, J = 8.3, 1.3, 1H) 750-740
(m 2H), 7.32 - 7.27 (rn, 1H), 7.25 (ddd, Jr 8.0, 2.0 r?)

J= 8.0, OVO2012/9877%.80 (s, 1H), 4.40 (dd, J= 15.5, 6.4, 1H)’CTIE 23'2”@%608 J—
15.7, 5.9, 1H), 3.86 (t, J= 6.9, 2H), 2.62.- 2.53 (m 1H), 2.12 (dt, J=
13.0, 8.14 (t, J= 5.9, 1H), 8.09 - 8.04 (m 2H), 7.94 (d, J = 8.7, 1H),
7.92 - 7.87 (m 2H), 7.51 (dd, J= 10.9, 4.2, 1H), 7.47 (dd, J= 10.8, 4.2,
1H), 7.33 (dd J=5.1, 1.2, 11- 1) 6.95 (dd, J = 5.1, 3.4, 1H, 6.90 (d, J
= 2.5 1H), 69(5 1H), 4.04 - 3.88 (m 2H), 3.48 -3.35 (m 1H), 3.29 (d,
J =59 1H), 2.97 (t, J=7.3, 2 263-,252(m 1H), 2.13 (dt, Jr 12.8,

9 1H) 4.523 nmin [397. % . 0] A69 A66 A66
" AG6" OHO HO (R-3- hth
oxopyrrol i di ne-3-carb i - thi oph -y hyl) am de - 85 -
"A70" Br elall. OH 0 HO( 93 I~Tydeloxy- 1- napht Bal efFQ-y1- 2-

oxopyrfrol i di ne-3-carboxylic acid 3- bronobenzyl anfi®e 8.69 (t, J = 6.3,

1H), 8.05 (s, 1H), 7.95 (d, J=9.7, 1H, 7.90 (dd, J= 8.0, 3.1, 2H), 7.55 -
7.44 (m, 3-Chlorédniing.(39.46m) léﬁhdéd%cg/elopﬂdﬁyl Nﬁalcfr&n(ﬁaciu-()ﬁ Gﬁléﬁt?'@dd J=
15. 4, 66 111) 426idd J= 2.70 -

2.56 (m 1HS Tﬂlq@%ﬂﬂoctq@iwoae ‘M lnzdrmigcm?rﬁntethqn@]am;d th@mx-

ture is stirred at RT for 14 h.
10 The batch is then washed with 10% NaOH solution, and the agqueous phase is

acidified using 1N HCI until a colourless precipitate forms. This is filtered off

and dried in vacuo;

"H NMR (400 MHz, DMSO-ds) & [ppm] 12.89 (s, 1H), 7.83-7.82 (t, J=2 Hz, 1H),
15 7.57-7.54 (m, 1H), 7.43-7.39 (t, J=8 Hz, 1H), 7.23-7.20 (m, 1H), 3.92-3.79 (m,

2H), 3.63-3.59 (m, 1H), 2.36-2.25 (m, 2H);

LCMS: mass found (M+1, 240);

Method: A- 0.1% of TFA in H20, B- 0.1% of TFA in acetonitrile: flow rate —

2.0mi/min;

20

Column: X Bridge C8 (50x4.6mm.3.5 j) + ve mode;

Rt (min): 3.073 area% 98.91.

b)
25

B (o
C! H

30

The acid (0.2 g) prepared under a) is dissolved in dry dichloromethane. 2-Thio-
penethylamine (127 mg), triethylamine (25 mg) and T3P (399 mg) are subse-
quently added, and the batch is stirred for 14 h. The mixture is subjected to

aqueous work-up and is extracted with dichloromethane.
35 ‘



0 8.69(t, Jr 6.4, 1H), 8.02 -7.98 (m 1H), 7.95 (t, J= 7.5, 2H), 7.61 -749
(m 4H), 7.45 (d. J= 7.3, 11-1), 7.41 (dd, J= 5.5, 4.2, 1H), 13 (d J=
7.8, 1M 7.26 (1, J=7.7, 1), 6.82 (s, 11-1), 4.40 (dd, J= 6. 1H),
4.33 (ddWO201238756 3 1H), 3.86 (dd, J = 16.3, 7.4, 1H), P%T’WOGI’BP‘““?J‘-‘—
8.8, 3.3, 1H), 2.69 (ddd, J= 12.9, 7.5,-8381, 1H), 2.34 (dt, J= 12.9, 8.5,
11-1) 8.64 (t. J= 6.5, 1H), 7.50 -7.44 (m 2H), 7.44- 7.37 (m 2H), 7.26
(dd, J= 4.1, 2.2, 2H), 7.17 (t, )= 8.6, 1H), 675(3 1H) 435(dd J=
15.4, 6.5, 1H), 4.26 (dd, J= 15.4 1H), 64 -
2.56 (m lH)ThEZOIZI@nJQDt!QSG( 9 waghed wntbswatm, ﬁatmgtydosqd!wmmrogempay@@nﬁtﬁn

[425.0 + 424 Qly; %?a NG rhtela sk dﬁg%'hbérﬁ?e oIS %ﬁdﬁ;&?&%ﬁi}@h%@p&( 4(1) 2-

oxopyrrol i distes g2y oxyl ¢ acl ronobenzyl' am

oNMOH O H (%vabofé’.ted-dhdd:hrorrmd@aphbd&n gwcgtrgeqy 2 oxopyrrol I di ne 3-
carboxylic acid 3-bronobenz OH O
0 (R)-d- (3- O BMR 4490 VB0 SIS 000 3. Ry o3 BBt A, dithe 7 H5-7.54

(d, J=2 Hz, 1H), 7.56-7.54 (dd, J=2, 6.2 Hz, 1H), 7.43-7.39 (t, J=8 Hz, 1H),
7.33-7.32 (dd, J=2, 4 Hz, 1H), 7.22-7.20 (dd, J=2, 6 Hz, 1H), 6.95-6.92 (m,
2H), 3.90-3.79 (m, 2H), 3.54-3.50 (m, 1H), 3.38 (m, 2H), 2.96-2.93 (t, J=6.8
Hz, 1H),2.29-2.23 (m, 2H);

10 CMS: mass found (M+1, 349);
Method: A- 0.1% of TFA in H,O, B- 0.1% of TFA in acetonitrile: flow rate —
2.0ml/min;
Column: X Bridge C8 (50x4.6mm.3.5 y) + ve mode;

15 Rt (min): 4.417 area% 99.65.

c)

Q0 S
rJLN/\)Q Ho, 1 )
20 l N
N0 H = SN0 H
Ne ge

25 The amide prepared under b) is dissolved in tert-butanol (100 mg). tert-Butyl

hydrogenperoxide (70% eq.) solution (0.051 g) and sodium ethoxide (20% in
ethanol; 39 mg) are added, and the mixture is stirred at 70°C for 1 h.
When the reaction is complete, the solvent is removed in vacuo, and water is
added until a colourless precipitate forms. This is filtered off and chromato-
30 graphed.
The enantiomers are obtained by chiral preparative HPLC.
The enantiomer which elutes after Rt(min) 5.419 is the active S-configured
compound "A37"; (Chiralpak AD-H(250x4.6)mm, 5um; n-hexane/IPA = 60:40);
35 'H NMR (400 MHz, DMSO-dg) & [ppm] 8.13 (t, d = 5.8, 1H), 7.89 (t, J = 2.0,

1H), 7.61 (d, J = 8.2, 1H), 7.43 (t, J = 8.1, 1H), 7.33 (dd, J = 5.0, 1.0, 1H), 7.25



carboxylic acid 3-bronobenzyl amde 8.68 (t, J = 6.4, 1H), 8.00 (dd, J =
6.7, 2.7, 11-9, 7.68 (ddd, J =9.1, 4.2, 2.8, 1H), 7.47 (dd, J = 12.2, 6.
2H), 7.45 - 7.35 (m 11-1), 7.33 - 7.22 (m 2H), 6.78 (s,

= 15. 3, ev%lﬂli/ﬂﬂs’fg'% 24 (dd, J = 15.4, 6.1, 1H), 3.93 - 8P§|:¥/'r"‘r\)2%ﬂ-804g .62
-2 50 (m 2H), 2.11 (dt, J = 12.9, 7.7,-8%) 4.586 m'n[441 0] % "A74" OH
| e01 CI (R)-3-Hydroxy-2-o0xo-1-phenyl- pyrrolidine-3-carboxylic acid 3-
chl oro- 4am de 8. 68 (t J = 6 4 1H) 7.74 -7.65 (m 2H), 7.47 (dd, J = 7.3,

2.1, 1 7.40 (dt 2H), 7.34 (d, J =9.3 7.27
Coda, DL a(g,,dfwo 37, 6.84500 7) 256135, TH) 26.88 d1d S 37808 69 Hy! 55

s, 21, 258 STRA A0 e S gD ATy~ AN ST 4S diy,

7.75 -7.64 (1@2231)2 1R)45- 7.35 (m 21-1), 7.33 - 7. 14(m 6H) , 668(s

1H), 4.33 (dd.. J = 15.0, 6.5 1H), 427 (dd, J =150, 6.2, 1H), 3.92 - 3.79
(m 21-1), "299@34‘0(1&8(%'#1)1;%%7 -2.05 (m 1H) til 4.124 min [363.0] %

f 1 uor emy'Methoﬁ?ﬁ 0.1% of 1®Adin H, B- 8.1% of TFA in acetonitrile: flow rate —

2.0ml/min;
Column: X Bridge C8 (50x4.6mm.3.5u) + ve mode;
Rt (min): 4.055 area% 99.02;

10 HPLC > 99.25%:
Method: A- 0.1% of TFA in H.O, B- 0.1% of TFA in acetonitrile: flow rate —
2.0mi/min;
Column: X Bridge C8 (50x4.6mm.3.5 u);

15 Rt (min): 4.102;
Chiral HPLC:
Method : n-hexane:IPA = 60:40; flow rate — 1.0ml/min
Column : Chiralpak AD-H{(250x4.6)mm, 5 pum;
Rt (min): 5.419 area% 100.

H

20
Example 4
Preparation of (S)-3-fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (2-thio-
phen-2-ylethyl) amide ("A86")

25

a)
. Sqateql
) ‘)

300 mg of ethy! (R)-3-hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylate are dis-
solved in dry dichloromethane, 244 mg of DAST are slowly added at -78°C,

35
and the mixture is stirred for a further 4 h.



411 (R) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidi ne-3-carboxylic acid benzyl
am de "A76" HO 4' 00 00 BrBr (R)-1-(4-Bronophenyl)-3-hydroxy-

2- oxopyrrolidine-3-carboxylic acid 3-bronobenzyl am de (400 WHz, CDCI3) 6
[ppm] 7. 8002012/0857%m 1H), 7.55 _ 7.47 (m 1H), 7.42 (t, JPCI/BP011/404508
7.23- 7.17(m 11-1), 4.51 - 4.33 (m 11-4), 4.19 (td, J = 9.1, 7.0, 1H),
3.82 (t, J =8.7, 1H, 3.77 (s, 1H, 2.78 (dd, J = 12.8, 5.9, 1H, 2.29
(dt, J=12.8, 9.3, 1H 4.596 mn [467.0+ 469.0 + 472.0] % - 87 - "A77" s
\ (400 MHz, CDCI3) 6 [ppm 7.61 -7.54 (m 2H), 7.54 -7.49 (m 2H), 7.18
(dd, J 4. 133Wien thaireadtian isicompletd), they bateh(is pousabingo saturated@diwp, 6. 96
(dd, J=5.1, 3.4, 1 6.87 (dd, J=3.4,1.0 Al2 0 1

(R 17 (4- B SnElPes AR LataE pHn. T adusaus pidde Hexrasteqwih dighloro-

2- oxopyrr ol irfefem; anb e Xbhbimed Brgblic pRask dfetdrietFévet sbdfum sulfate.

Drying agent and solvent are removed, and the residue (180 mg) is reacted
° further in the subsequent reaction without further purification.
LCMS: mass found (M+1, 252);
Method: A- 0.1% of TFA in H2O, B- 0.1% of TFA in acetonitrile: flow rate —
2.0ml/min;
10 Column: X Bridge C8 (50x4.6mm.3.5u) + ve mode;

Rt {min) : 3.745 area% 93.764.

b)
15 F O FEQ
E_AE J‘o d ~OH
N oK NS0

<IN

20 84 mg of LiOH/H-0 are added to a solution of 180 mg of ethy! (S)-3-fluoro-2-
oxo-1-phenylpyrrolidine-3-carboxylate in THF/H,O = 3:1, and the mixture is
stirred at RT for 4 h. When the reaction is complete, the batch is neutralised
using 1.5 N HCI. The aqueous phase is extracted with ethyl acetate, and the

25 organic phase is dried over sodium sulfate. Removal of the solvent in vacuo

gives 90 mg of (S)-3-fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid;
LCMS: mass found (M+1, 222);
Method: A- 0.1% of HCOOH, B- MeOH: flow rate =1.0 ml/min;
30 Column: Atlantis DC18 (50x4.6mm.5y) + ve mode;
Rt (min) : 1.948 area% 90.84.

35



1H), 3.55 (dd, J= 13.0, (2-thi ophen-2-ylethyl) amde 6.6, 3H), 3.07 (t,
J= 6.9, 2H), 2.71 (ddd, J= 12.8, 6.9, 1.2, 1H), 2.25 (dt, J- 12. 7,
9.4, 2H "A78" s \ (400 MHz, CDCI3) 6 [ppm 3.624 O00- 7.69 - 58 (sm
2H), 7. 18V0RH2/047R6 (dd, J=5.1,1.1, 1H), 7.15 -7.04 (m 2H)PCT?{E%?1 {70608,
[349.0] H=5.1, 3.4, 1H), 687(dJ60.-|—26 1H), 4.17 (td, J= %
(R) -1-(4-Fl uorophenyl)-3-hydroxy- 9.2, 7.0, 1H), 3.79 (dd, J=

2- oxopyrrolidine-3-carboxylic acid 9.2, 8.1, 1H), 3.58 (s, 1H), 3.55 (q,
J= 6.

6, 2H), 3.07
©)

0
FﬁkaH . —— TFA(KN’\/SQ
N"To + Q\\ o M
3 @ NH, @
230 mg of EDCI, 65 mg of HOBt are added to a solution of 90 mg of (S)-3-
fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid and 61 mg of 2-thiophen-2-
10 ylethylamine in dry DMF, and the mixture is warmed in the microwave at 160°C
for 20 min. When the reaction is complete, all volatile constituents are
removed in vacud, and the residue is purified by chromatography, giving 23 mg
of "A86";
15 'H NMR (400 MHz, DMSO-dg) d [ppm] 8.72 (s, 1H), 7.69 (d, J = 7.7, 2H), 7.50
—7.40 (m, 2H), 7.33 (dd, J=5.1,1.2,1H), 7.23 (t, J=7.4, 1H), 6.94 (dd, J =
5.1, 3.4, 1H),6.89 (d, J = 3.4, 1H), 3.97 (dd, J= 9.2, 3.3, 1H), 3.92 (dd, J =
6.2, 3.4, 1H), 3.48 - 3.37 (m, 2H), 2.98 (t, J=7.3, 2H), 2.77 — 2.62 (m, 1H),
2.47 —2.35 (m, 2H);
¥ F NMR (377 MHz, DMSO-ds) & [ppm] - 158.16.
LCMS: mass found (M+1, 333);
Method: A- 0.1% of TFA in H>O, B- 0.1% of TFA in acetonitrile: flow rate —
2.0mimin;
25 Column: X Bridge C8 (50x4.6mm.3.5 p) + ve mode;
Rt (min) : 4.147 area% 97.65;
HPLC > 97%:
Method: A- 0.1% of TFA in H>O, B- 0.1% of TFA in acetonitrile; flow —
30 2.0ml/min;
Column: X Bridge C8 (50x4.6mm.3.5 p);
Rt (min) : 4.209.

20

35



(2-thi ophen-2-ylethyl) amde (t, J= 6.8, 2H), 2.80 - 2.64 (m 1H), 2.25

(dt, J=  12.8, 9.3, 1H "A79" OHO 8.65 (s, 1H), 7.70 (d, J= NA8.2, N
OH), 7.45 (d, J= 12.1, 1H), 7.43 (s, 3H), 7.26 (d, 0. J= 3.8, 2H . 7.17
(t, J= WOZRI480F§ 6 73 (s, 1H), 4.34 (dd, J= 15.1, 61.’%,’“’2%{’%% 8

4.24 (dd, J= 15.5,  (R)-3- Hydroxy-2- oxog2-phenyl - 6.1, 1H), 3.85 (t, J=
6.7, pyrrolidine-3-carboxylic acid 3- 2H), 2.56 (dd, J= 13.0, 6.4, 1H),
2.19 - 2.05 (m br onobenzyl am de 1H) "A80" 8.68 (t, J=6.4, 1H), 7.90

Example 5

Preparation of (S)-3-amino-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (3-

chloro-5-fluorobenzyl) amide ("AS81a")

5
o o/ o/ o’
oj_) 0==<; 0=—::_ oé
CeCl,H,O HO cl NaN,/DMF N;
——————reer et e
10 0= 0PN T 0PNy 07" ™y
NaN,/DMF
15 QA H F
oN, N
cl 1 N,
20
0
ot § ol W i F
NH 5
N k@F @,N < §
o+
cl
\ 25 cl
Example 6

30 6.1 Synthesis of ethyl 2-oxo-1-phenylpyrrolidine-3-carboxylate

35



4.547 Br 40 411, (t, J= 2.1, 1H), 7.62 (dd, J = 8.0, 1.7, 1H), 7.42 (ddd,
mn J=7.9, 7.2, 2.1, 3H), 7.30 [423.0 + Cl N HOH 0 -7.22 (m 3H),

6.77 (s, (dd, J= 15.4, 424.0] 0 6.6, 1H), 4.24 (&dfepbivodisos
(S)-l-(3-‘"@’#‘8r2@% isnyl)-B-hydroxy- 15.4, 6.1, 1H), 3.92 -3.79

2- oxopyrrolidine-3-carboxylic acid (m %§: 2.63 - 2.52 (m 1H), 2.12
(dt, J= 13.0, 3-bronobenzyl amde 7.8, 1H) - 88 - "A81" 0 8.66 (t, J=
6.2 1H), 7.74 -7.64 (m 2H), 7.64 - 5.804 min N HO 7.56 (m 2H), 7.52 -
7.41

0]

0
OH 0

o a0
0 N0

0 <

Thionyl chloride is added at 0°C (5.8 g) to a solution of 2-oxo-1-phenyl-

10 pyrrolidine-3-carboxylic acid (5 g) in ethanol, and the batch is stirred at 80°C
for 4 h. When the reaction is complete, the batch is concentrated in vacuo, the
residue is taken up in water and extracted with ethyl acetate. The organic
phase is washed with saturated sodium bicarbonate solution and saturated
sodium chloride solution and dried over sodium sulfate, giving ethyl 2-oxo-1-

15 phenylpyrrolidine-3-carboxylate (4.5 g, 79%);

'H NMR (400 MHz, DMSO-de) 5 [ppm] 7.82 - 7.81 (t, J = 2 Hz, 1H), 7.56 - 7.54
(m, 1H), 7.43 - 7.39 {t, J= 8 Hz, 1H), 7.24 - 7.21 (m, 1H), 4.17-4.12 (m, 2H),
3.92-3.73 (m, 3H), 2.39-2.27 (m, 2H), 1.22 - 1.14 (t, J = 7 Hz, 3H);

20 LC/MS: 233.0 (M+H at 1. 234 min)
HPLC:
Method: A- 0.1% of TFA in H,O, B- 0.1% of TFA in ACN: flow — 2.0mi/min.
Column: X Bridge C8 (50x4.6mm.3.5u) + ve mode

25 Rt (min): 3.360 area% 98.577.

6.2 Synthesis of ethyl (S)- and (R)-3-hydroxy-2-oxo-1-phenylpyrrolidine-3-
carboxylate and ethyl 3-chloro-2-oxo-1-phenylpyrrolidine-3-carboxylate

0 0
30 Q Cl ~ao HOO o HO »-q HO %0
A - . { L
N0 N0 N0 NTTO + N0
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it HO (M 1H), 7.30 (t, J=7.3, [438.7 + 40 1H), 7.18 (t, J=7.9, 1H,
6.78 (s, 1H), 4.40 (dd, J= 440.0] Br 15.4, 6.5, 1H), 4.32 (dd, J %
(S)-1-(4-Bronmophenyl)-3-hydroxy- acid = 15.5, 6.2, 1H), 3.91

- 2- oxopyr"Y%Fﬁ"&(Oﬂ%”-’% carboxylic 3.76 (m 2H), 2.63 -2.52  PCHEPAH1/004608) 5
(dt, J= 12.9, 3-chl oro-2-fl uorobenzyl -g#ide 7.7, 1H "A82" 0 8.63 (t,
J=6.3, 1H, 7.51 4.073 -7.36 (m 3H), 7.30 (t, J=mn N HO 6.6, 1H),
7.16 (dd, J= C 41H 0 13 5, 5. 4 2H) 6. 77 (s 1H), 4.42 (dd, J= 15.6,

[399.0] % F_6.4, 1H) (dd, 3 4- Di fl uor gphenyl)-3- 15.5,
6.0, 1H), 3_(@qnumg_ll}3¢hlonde heptahydrate (1.59 g) i is added to a solution of ethyl 2-oxo-

1-phenylpyrrolidine-3-carboxylate (5 g) in isopropanol, and O; is passed in for
15 min. The bafch is stirred at RT for 12 h. When the reaction is complete, the
solvent is removed in vacuo, and the residue is purified by chromatography on
silica gel. Ethyl 3-hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylate (2.7 g) is
analysed by means of chiral HPLC and purified by this method. The substance
which elutes at Rt (min) 8.197 is the "R” enantiomer (1.2 g} and the substance
which elutes at Rt (min) 11.240 the “S” enantiomer (1.2 g);

10 (Chiralpak AD-H (250x4.6) mm, 5§ um; n-hexanefisopropanol = 60:40).
The S enantiomer necessary is used further for the synthesis of alcohol

derivatives.

15 In this oxidation, ethyl 3-chloro-2-oxo-1-phenylpyrrolidine-3-carboxylate is also
formed as racemate in a yield of 20%. Before the enantiomer separation of the
alcohols, this is separated off (1 g) by chromatography over silica gel and also
employed in racemic form for the next step.

20
6.3 Synthesis of ethyl 3-azido-2-oxo-1-phenylpyrrolidine-3-carboxylate

0 0
— (-
o)
TG 9

NaNj3 (58 mg, 0.89 mmol) is added to a solution of ethyl 3-chloro-2-oxo-1-

20 phenylpyrrolidine-3-carboxylate (0.2 g, 0.74 mmol) in dry DME (5 ml). The
reaction solution is stirred at 75°C under nitrogen for 14 h. After completion,
the batch is diluted with ethyl acetate and extracted with water. The organic
phase is dried over sodium sulfate, concentrated, and the residue is employed
further directly in the next step (200 mg, 97%);

35 Thin-layer chromatogram: hexane/ethyl acetate = 7:3 Re 0.4

LC/MS: 275.0 (M+H at 1.275min);



(m 2H), 2.72 - 2.56 (m hydr oxy- 2- oxopyrrolidine-3- 1H), 2.17 (dt, J=
13. 0, carboxylic acid 3-chloro-2-fluoro- benzyl amde 7.6, 1H) "A83"
8.69 (t, = H, 7.73 2.188 | . -7.63 (m 2H), 7.40 = . 8,
5 3 2H) ,“99.2%'6,"“%7751\1 min = 7.4, 1H). 6.75 (s, 1H), [317.'6?%”04”0%% 0 H
4.51 (dd, J= 16.1, 6.1, 0 1H), 4.42 (d@%-J= 16.1,

(S) - 3-Hydroxy-2-oxo-1-phenyl- 5.8, 1H), 3.92 -3.76 (m 2H), 2.59 - 2.52
(m 1H), pyrrolidine-3-carboxylic acid (5- 2.45 (s, 3H), 2.12 (dt, J=

'H NMR (DMSO-ds, 400MHz): 5 [ppm] 7.67 - 7.65 (m, 2H), 7.46 - 7.42 (m, 2H),
7.26 - 7.23 (m, 1H), 4.30 - 4.22 (m, 2H), 3.95 - 3.92 (m, 2H), 2.68 - 2.63 (m,
1H), 2.16 - 2.10 (m, 1H), 1.22 (¢, J = 7.08 Hz, 3H).

5 .
6.4 Synthesis of 3-azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
0 o)
N, 0 N, »-OH
- .
10 N0 . N0

(\ <9 )

LiOH (91 mg, 2.1 mmol) is added to a solution of ethyl 3-azido-2-oxo-1-phenyl-
15 pyrrolidine-3-carboxylate (0.2 g, 0.7 mmol) in THF (2 mi) and HzO (1 ml), and
the batch is stirred at RT for 20 hours: When the reaction is complete, all vola-
tile constituents are removed in vacuo, the residue is diluted with water and
acidified using 1.5 N HCI solution. The precipitate obtained is filtered off and
20 washed with water. Drying in vacuo gives a colourless solid as product. (150
mg, 84%);
Thin-layer chromatogram: hexane /ethyl acetate (7/3): Rs: 0.4;
LC/MS: 247.0 (M+H at 1. 247 min);
( 'H NMR (DMSO-ds,400 MHz): & [ppm] 7.68-7.66 (m, 2H), 7.45-7.41 (m, 2H),

25
7.25-7.21 (m, 1H), 3.95-3.89 (m, 2H), 2.64-2.59 (m, 1H), 2.13-2.05 (m, 1H).
6.5 Synthesis of 3-azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (3-
chloro-5-fluorobenzyl) amide ("A150")

30 Cl

- & T4



met hyl - 1, 3, 4- oxadi azol - 2-yl nethyl) am de 13.0, 7.9, 1H "A84" 8.45(t, J=
6.1, 1H), 7.74 3.541 7.66 (m 2H), 7.46- 7 .37 (m 2H), 7.25 (d, J=
mn bHO 1H), 6 6.79 (d5.1, 1H), 7.22 - 7.14 (m , J = 5. 0] %
0 6.64 (NOMWNOETRg gy J=  (S)- 3- Hydr oxy- 2- 0X0- 1-phen§fgi‘7%2.%£/§@%%,
1H) 1 4.33 (dd, J = 15.4, 6.4, 1H), 3-88- pyrrolidine-3-carboxylic acid
(3- (ddd, J=14.2, 9.2, 3.7, nmet hyl t hi ophen-2-yl net hyl) am de 2H), 2.60
-2.52 (m 1H), 2.16(s, 3H), 2.09 (dt, J= 12.9, 8.5 1H

3-Chloro-5-fluorobenzylamine (97 mg, 0.61 mmol) and EtsN (0.24 ml, 1.8
mmol) followed by T3P (0.6 mi, 1.8 mmol) are added at 0°C to a solution of
3-azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (150 mg, 0.61 mmol) in 5

> ml of dichloromethane. The reaction mixture is stirred at room temperature
under nitrogen for 4 hours. When the reaction is complete, water is added, and
the mixture is extracted to exhaustion with dichloromethane. The combined
organic phases are subsequently washed with water and saturated sodium

10 chloride solution and dried over sodium sulfate. After filtration and evaporation,

the residue is purified by chromatography on silica gel, giving the product as
colourless solid (150 mg, 63% yield);
Thin-layer chromatogram: chloroform/methanol = 9.5:0.5), Rs; 0.3

15 LC/MS: 388.1 (M+H at 1. 388 min);
HPLC : Rt 5.12 min (HPLC purity 95.15%, 95.46%);
"H NMR (DMSO-ds, 400MHz): & [ppm] 9.13 (t, J = 6.08 Hz, 1H), 7.70 - 7.68
(m, 2H), 7.43 (t, J = 8.64 Hz, 2H), 7.32 - 7.29 (m, 1H), 7.24 - 7.20 (m, 2H), 7.09
(d, J =9.80 Hz, 1H), 4.42 - 4.34 (m, 2H), 3.95 - 3.89 (m, 2H), 2.61 - 2.58 (m,

20

1H), 2.28 - 2.22 (m, 1H).

6.6 Synthesis of 3-amino-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (3-

( chloro-5-fluorobenzyl) amide ("A151")
- 25
Cl Cl
o 18]
F F

30 N~ O — N7 O

35 EtsN (0.1 mi, 0.75 mmol) followed by propanedithiol (0.08 mi, 0.75 mmol) are
added to a solution of 3-azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid



- 89 - "A85" . 8.89 (t, J=6.2, 1H, 7.70 (td, J= 3.2, 1.0, 3H), 7.60 (d,
J= 3.3, 1H) 740(dd 2.356 mMin J=10.7, 5.3, 2H), 7.18 (t, [318.0] HN\O
OH J= 6 (s, 1H), 0 4.59 (dd, J= 16.0, 6.4,

(3)-3- Hyd’r’g%g’/u@“%% 1-phenyl - 1H), 4.54 (dd, J= 16.0, 6PGI/ERZYLI/004608, _
3.80 (m pyrrolidine-3-carboxylic acid62H), 2.61 -2.52 (m 1H),

(thiazol -2-yinethyl) amde 2.13 (dt, J= 12.9, 8.0, 1H "A86" \ S 19F NMR

(377 MHz, DMBSO) 6 [ ppml - 158. 16; 111 1H NVR 400 MHz, DMBO- , d5) 6
8. 72 d,
Lppr] ((% chloro 5-f|u0robenzyl)(am|de (100 mg 0. IZ_% mmo? in 2 ml of methanol. The

batch is stirred at RT for 12 hours. When the reaction is complete, all volatile

constituents are removed in vacuo, and the residue is purified on silica gel.

5
The following compounds are obtained analogously
No. Structure / name "H NMR LC-MS:
(400 MHz, DMSO-ds) rt;
10 3 [ppm] [M+H"]*
"A1" cHP 865 (t J=6.1,1H), 7.70 | 4.005
(d, J = 8.3, 2H), 7.47 (s, i
N 1H), 7.40 (t, J = 7.8, 3H),
@ 7.26 (d, J=4.8, 2H), 7.17 |[389.0 +
(t, J=7.3, 1H), 6.73 (s,
5 Br 1H), 434 (dd, J= 15.2. | 39201
6.5, 1H), 4.24 (dd, J = %
(S)-3-Hydroxy-2-oxo-1-phenyl- | 15.3 6.0, 1H), 3.85 (t, J =
pyrrolidine-3-carboxylic acid 3- ?I—?) 2‘2H31 2(d6t2J_ =215é'29(m
bromobenzyl amide 7.8, 1H)
"A2" 8.16 —8.11 (m, 1H), 7.68 | 3.513
20 (d, J=7.7,2H), 7.43 - min
Ho P N 7.33(m, 2H), 7.18 (d, J =
o /\)/\ \ 7.5, 1H), 6.68 (s, 1H), [372.3]
N 0 6.66 (s, 1H), 3.83 (m, 2H), | 4,
N 3.56—3.47 (m, 2H),2.85 | 7
©/ (m, 2H), 2.55 (m, 1H),
2.13-2.01 (m, 1H), 1.22
25 (s, OH)
(5)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid [2-(5-
tert-butyloxazol-2-yl)ethyl] amide
|
30

35



HO -7.40 (m 2H), 7.33 (dd, J (3)-3-Fl uoro-2-o0oxo0-1-phenyl- = 5.1, 1.2,

1H, 7.2 = 7.4, 1H), 6.94 (dd, J = 5.1,
pyrrol i di?v#e)Ez -""i’é’??&w ic acid (2- 3.4, 1H), 6.89 (d, J = 3?%?“2011/004608
t hi ophen-2-ylethyl) anide 1H), 3.97 (dd:6 "= 9.2, 3.3, 1H), 3.92 (dd, J
= 6.2, 3.4, 1H), 3.48 - 3.37 (m 2H), 2.98 (t, J =7.3, 2H), 2.77
-2.62 (m 1H), 2.47 - 2.35 (m 2H "M" 8.68 (t, J=6.3, 1H, 7.90
é. 487 Br 4 ..@I 3= 20—t 762 (ddd; 93 (67 26.0; 18 6ailtV2 67948 M N
0 — (d, J=1.1, 1H), 7.66 (d, J i
o. "o N E =1.0, 1H), 7.42 - 7.36 (m, | ™"
' H’\/N\Nﬁ 2H), 7.21 = 7.12 (m, 1H), | [345.3]
N 6.65 (s, 1H), 4.78 — 4.60 %
(m, 2H), 3.80 (ddd, J =
5 ©/ 15.3, 8.7, 5.2, 2H), 3.76 —
3.65 (m, 1H), 3.56 — 3.42
(S)-3-Hydroxy-2-oxo-1-phenyl- | (M. 1H), 2.81 (q, J=7 8,
2H), 2.42 (ddd, J=12.8,
pyrrolidine-3-carboxylic acid {2-(5- | 7.1, 3.8, 1H), 2.05 (dt, J =
ethyltetrazol-2-yl)ethyl] amide 12.9,8.0, 1H),1.25 ¢, J =
7.6, 3H)
10 A4 0 865(t, J=6.2, 1H), 7.69 | 3.886
2 (dd, J=8.7, 1.1, 2H), 7.43 min
N Cl | ~7.37 (m, 2H), 7.33 (t, J =
HU 7.6, 2H), 7.27 (dd, J= 6.6, | [345.0]
( 21,1H),7.22(d, J=75, |,
1H), 7.18 (dd, J=10.5,
4.2, 1H), 6.73 (s, 1H),
15 (8)-3-Hydroxy-2-oxo-1-phenyl- 4.35 (dd, J = 15.2, 6.6,
pyrrolidine-3-carboxylic acid 3- | 1H), 4.25 (dd, /=154,
6.1, 1H), 3.90 - 3.80 (m,
chlorobenzyl amide 2H), 2.61 — 2.54 (m, 1H),
2.11 (dt, J=13.0, 7.8, 1H)
"A5" HO 8.51 (t, J=6.0, 1H), 7.69 | 3.309
H N (dd, J=8.6,0.9, 2H), 7.45 min
20 N i —7.34 (m, 2H), 7.32 -
Q_/ 0O 7.24 (m, 4H), 7.20 (dt, J= | [311.3]%
14.8, 4.6, 2H), 6.68 (s,
(S)-3-Hydroxy-2-oxo-1-phenyl- | 1H), 4.33 (dd, J=15.1,
. o 6.5, 1H), 4.27 (dd, J =
pyrrolidine-3-carboxylic acid benzyl 15.1, 6.2, 1H), 3.92 — 3.74
amide (m, 2H), 2.63 —2.52 (m,
( 25 2H), 2.11 (dt, J= 12.9,
- 7.9, 1H)
"AB" HO Q 863 J=6.3, 1H), 7.77 | 3.927
o —7.60 (m, 2H), 7.45 - .
\\rjkﬁ O\I/F 7.30 (m, 3H), 7.22-7.10 | ™"
N E (m, 3H), 7.07 (s, 1H), 7.02 | [377.0]
©/ (d, J=9.8, 1H), 6.72 (s, o
30 1H), 4.35 (dd, J= 15.4, °
6.5, 1H), 4.27 (dd, J =
(8)-3-Hydroxy-2-oxo-1-phenyl- | 15.4, 6.2, 1H), 3.85 (dd, J
S o iia | =87, 55, 2H), 2.64 -
pyrrolidine-3-carboxylic acid 3 252 (m. 1H), 2.20 — 2.05
difluoromethoxybenzyi amide (m, 1H)

35



- 7.44 (m 1H),

6.78 (s,

1H),
(R -1-(3-Chl orophenyl) - 3- hydroxy- 4.24 (dd,
2- oxopyr roP PY 2088733 car boxylic acid 1H), 3.92 - 3.77 (m 2

7.44 - [422.8 + OHO 7.38 (m 2H),
4.34 424.8] 0 (dd, J= 15.3, 6.6, 1H), %
J= 15.3, 6.1,

7.31 -7.20 (m 3H),

|_b”CT.ﬁ’EPZOé?;’%%6(18 2 53

(m 1H), 2.12  3-bronpbbenzyl ami de (dt-69= 13.0, 7.8, 1H "A88" 8.63 (t,
J=6.3, 1H, 7.51 4.075 -7.36 (m 3H), 7.30 (dd, J min NH HO = 10.7,
3.9, 1H), 7.20 - 0 af. 7.13 (m 2H), 6.78 (s, 1H), [399.0] 4.41 (dd, J=
(/N
15.6, 6.4, HA7" o ° 8.64 (t, J=6.4, 1H), 7.69 |3.522
o = (dd, J=8.7,1.1, 2H),7.43 | .
) N F | —-7.37 (m, 2H), 7.33 (td, J
N H/U =7.9,6.1, 1H), 7.21 - [329.0}
@/ 7.14 (m, 1H), 710 (d, J= |,
7.4, 2H), 7.08 — 6.99 (m,

5 2H), 6.73 (s, 1H), 4.37
(S)-3-Hydroxy-2-oxo-1-phenyl- (dd, /=15.5, 6.6, 1H),
pyrrolidine-3-carboxylic acid 3- ?:)6 édgé‘j =317'551m6:12H)

fluorobenzyl amide 2.63-2.54 (m, 1H), 2.12
(dt, J=12.9,7.7, 1H)
“A8" vo 9 8.70 (t, J=6.4, 1H), 7.70 | 4.362

10 o = F o1 (d,J=11,1H),768(d, J in

ﬁfUOX =1.0, 1H), 746 -7.36 (m, | ™
N g F {3H),7.29(d, J=7.9, 1H), |[395.0]
©/ 7.25(s, 1H), 7.22 ~7.14 o
(m, 2H), 6.73 (s, 1H), 4.38 |
(S)-3-Hydroxy-2-oxo-1-phenyl- (dd, /=155, 6.6, 1H),
15 pyrrolidine-3-carboxylic acid 3- 411;3)0 édgo ‘1_3 13525(m6;H)
trifluoromethoxybenzyl amide 2.56 (dt, J=11.5, 5.6,
1H), 2.12 (dt, J=12.9,
7.7, 1H)
"AQ" Q 8.69 (t, /=63, 1H), 7.68 | 2.357
o M M\ | @ J=7.9,2H), 7.43 @t J | .
N N\( =22.3, 8.0, 3H), 7.30 (dd,
20 N J=16.9, 8.3, 3H), 7.23 (d, | [391.3]
©/ J=1.0,1H), 717 (t, J= %
7.3, 1H), 6.89 (d, J = 1.0,
(8)-3-Hydroxy-2-oxo-1-phenyl- 1H), 6.73 (s, 1H), 4.44
pyrrolidine-3-carboxylic acid 3-(2- fg% “(’ d‘ d1i-‘=‘- 165;7;: 16H()]'
methylimidazol-1-yl)benzyl amide | 1H), 3.91 - 3.77 (m, 2H),
25 2.63 —2.54 (m, 1H), 2.25
(s, 3H), 2.11 (dt, J=13.0,
7.8, 1H)
"A10" (400 MHz, CDCl3) 8 [ppm] | 3.549
Q 7.66 (dd, J=8.7, 1.0, 2H), min
o 7.61 (br. s, 1H), 7.45 —
w N% 7.36 (m, 2H), 7.21 (t, J= | [373.3]
30 = 7.4, 1H), 418 (td, J=9.2, |,
T NN 0 |7.0,1H), 384 (td, =92, | ?
OH H N 1.2, 1H), 3.78 — 3.60 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- | 2H), 3.07 — 2.88 (m, 2H),
——— oo s | 2.74 (ddd, J=12.7, 6.9,
pyrrolidine-3-carboxylic acid [2-(5 13, 1H), 2.26 (dt, J =
tert-butyl-1,2,4-oxadiazol-3-yl)ethyl] | 12.7, 9.3, 1H), 1.45 (s,
35 amide 9H), 1.33 - 1.18 (m, 2H),
0.89 (s, 1H)




1H),

4.34 (dd, J= 15.8,

(R -1-(2,4-Di fluorophenyl)-3- 6.1, 1H),

3.84

-3 66 (m hydr oxy- 2- oxopyrrolidine -3- 2H), 2.61 (ddd, J= 12.8,7.4, 4.2,
2.17 (ddd, J carboxylic acid 3-chloro-2-fluoro- ben ] 13.0,
8 2 7 o“’é 12/04877%0  "A9" N HO H 8.66 (t, J= 6.3, 1H) ,‘;‘)7({.""?%?’&“65,“8
2H), 7.63 - 7 56 (m 2H), 7.45 (t, J= 5:804 nin CO 4100 6.8, 1H), 7. 30
(t, J= 6.5, 1H, 7.18 (t, J= 7.9, 1H), [438.7+4 40.0] Br 6.78 (s, 1H),
4.40 (dd, J= 15. 5, 6.3, 1H), 4.32 (dd, J %
(R)_l_(4_B nrYD han 1\ %hu_é_rox\l _actd—=-15
-2-oxopyrrq§? 2E car boxyl ic 3.80 ( 7 5?6’6 nlI'P|29|) 2.12
(dt, J= 130, K ro- 2- quorobenz rr ; "%96) 5530 02 |(t,
J= 6.0, 1H|, 7. 33 A7 ¢, 1
’ P 657 (s, 1H), 5.70 (s, 1H), [ min
'3.94 - 3.74 (m, 2H), 3.08
5 (m, 2H), 2.11 — 1.96 (m,
a P | 1H), 1.72 (m, 4H), 1.55
(5)-3 Hydroxy 2-0xo0-1-phenyl (m, 3H), 1.50 — 1.38 (m,
pyrrolidine-3-carboxylic acid (2- 4H), 1.02 (m, 3H)
cyclopentylethyl) amide
"A12" (400 MHz, CDClI3) 6 7.66 3.706
(d,J=7.7,1H),7.55(s, | .
10 o 1H), 7.40 (t, J = 8.0, 1H),
w 7.21( J=7.4, 1H), 418 |[385.3]
! = (td, J=9.2,7.0, 1H), 3.84 |,
OH ﬁ’“\,/ém,o (td, J=9.2, 1.2, 1H), 3.77 %
~3.62 (m, 1H), 3.39 -
(S)-3-Hydroxy-2-oxo-1-phenyl- 3.27 (m, 1H), 3.04 - 2.86
pyrrolidine-3-carboxylic acid [2-(5- | {m, 1H), 2.73 (ddd, J =
15 . . 12.7,6.9, 1.2, 1H), 2.26
cyclopentyl-1,2,4-oxadiazol-3-yl)- (dt, J=127, 9.3, 1H),
ethyl] amide 2.14 (m, 1H), 2.01 - 1.89
(m, 1H), 1.88 —~1.77 (m,
1H), 1.77 — 1.68 (m, 1H)
"A13" 828, J=6.1,1H), 7.67 |2.407
(d, J=7.7, 2H), 7.45 — i
20 7.34 (m, 2H), 7.17 (t, J =
7.4, 1H), 6.66 (s, TH), [345.3]
4.52-4.33 (m, 2H), 3.89 |,
- 3.72 (m, 2H), 3.60 (m, °
N 1H), 3.41 (m, 1H), 2.86 (q,
J=7.5,2H), 2.41 (ddd, J
(S)~3-Hydroxy-2-oxo-1—phenyl- =12.7,7.0, 4.1, 1H), 2.04
25 pyrrolidine-3-carboxylic acid [2-(5- gdt. J=12.9, 8.1, 1H),
. =75
ethyltetrazol-1-yl)ethyl] amide 8 3H)
"A14" P 823 (t, J=6.2, 1H), 7.69 |2.329
NV @ =802, 74000 |
Q0 /\)\S =7.8,2H), 717 {t, J= 7.4,
N N 1H), 6.66 (s, 1H), 3.82 [347.0]
30 ., _H (dd, J=84, 52, 2H), 3.55 | ,,
OH —3.47 (m, 2H), 3.46 — °
(S)-3-Hydroxy-2-oxo-1-pheny!- 3.38(m, 2H),3.20(t, J=
o S 7.0, 2H), 2.66 (s, 3H),
lidine-3 i -(5-
pyrrolidine-3-carhoxylic acid [2-(5 2,08 (dt, J = 12.3, 8.0, 1H)
methyl-1,3,4-thiadiazol-2-yl)ethyl]
35 L amide J J




HO
iH,

-7.31 (m 3H),
6.90 (dd, J= 3.4, 1.0, 1H),
(R -1-Be - 3- oxy-2-oxo- 4.36 (d,
10. 2, S’@{%%‘ﬁ’.“g‘?/’gé-3-carboxy|ic acid (2- 4.9, 1H),
t hi ophen-2-ylethyl) anmide 3H), 2.95 (t,-3%-7.4, 2H),

7.26 (t, J=
6.45 (s,

J=

0 6.8, 3H),

6.94 (dd, J= 5.1,

1H),
15.2, 1H), 3

40 3. 4,

4.48(d, J= 15.2, 1H),

3.30 lﬂ‘g.”%gﬁﬁlrﬁ]%osm >

2.37 (ddd, J= 12.9,

7.7, 3.5, 1H), 1.93 (ddd, J= 13.0 8.7 7.0 1H "A91"  8.02(t, J=
6.0, 1H, 7.37 IP- 7.31 (m 3H), 7.27 (dd, J
"A15" 832(s, 1H), 7.67 (d, J= [3.342
7.9,2H),7.39 ¢t /=80, | .
o Fo P | 2H), 747 (t, J=7.4, 1H),
w %F 6.66 (s, 1H), 3.86 - 3.75 | [385.3]%
O (m, 2H), 3.58 (td, J=13.4,
~ NN W |68 1H), 343 (di, J =
5 OH N 13.4, 6.6, 2H), 3.23 — 3.04
(S)-3-Hydroxy-2-oxo-1-phenyl- | (m, 2H), 2.47 — 2.40 (m,
pyrrolidine-3-carboxylic acid [2-(5- ;*;) ﬁ-ﬁﬁ (dt, J =131,
trifluoromethyl-1,3,4-oxadiazol-2- -
yl)ethyl] amide
10 "A16" 8.10( J=5.9,1H), 769 |HPLC
Q JO 0 N5< (d, J=7.82H), 740t J |5 504
S [=80,2H), 717 (1, J=74, |
( N\_bz/(uw 1H), 7.14 (s, 1H), 6.62 (s, | min
OHH 1H), 3.83 (dd, /= 12.2,
5.5, 2H), 3.50 — 3.35 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- 2H), 2.82 (t, J=7.2, 2H),
15 - . 2.61 (s, 3H), 2.53 (m, 1H),
pyrrolidine-3-carboxylic acid [2-(2- 207 Edt, 7 i 12.9, %.0’ 1|_%)
methylthiazol-4-yl)ethyl] amide
"A17" s, |820(t J=6.0 1H), 771 2143
/§ (d, /=33, 1H), 769 (d, J | .
00 /\)‘:N =7.8,2H),7.59(d, J=
20 3.3, 1H), 7.45-7.36 (m, | [332.0]
NN/ N 2H), 747 (t, J=7.4,TH), |,
“ OH 6.65 (s, 1H), 3.83 (t, J = ’

. P | 8.3,2H),3.52(dt, J=
(8)-3-Hydroxy-2-oxo-1-pheny! 13.7. 6.8, 1H), 3.47 — 3.35
pyrrolidine-3-carboxylic acid (2- (m, 2H), 315, /=71,

o , 2H), 2.56 — 2.51 (m, 1H),
( . thiazol-2-ylethyl) amide 2.07 (dt, J = 12.9. 7.9, 1H)
"A18" N 8.07 (t, J=5.9, 1H), 7.73 | 3.887
\ ~7.65(m, 2H), 7.40 (dd, J | .
©\ 0 Q S =10.8, 5.3, 2H), 7.17 (t, J
N N =74, 1H),6.64 (d, J = [345.3)
5 H 3.3, 1H), 6.63 (s, 1H), o
H 6.59 (dd, J=3.3, 1.1, 1H), | °
30 (8)-3-Hydroxy-2-oxo-1-phenyl- | 3.91 — 3,75 (m, 2H), 3.30
rrolidine-3-carb li id[2-(5- | — 3.33 (m, 1H), 3.15 (m,
pyrroli lnfe carboxylic acid [2+( 1H), 2.85 (t, J = 7.4, 2H),
methylthiophen-2-yl)ethyl] amide | 2.53 (m, 1H), 2.34 (s, 3H),
2.07 (dt, J = 12.9, 8.0, 1H) | |

35




= 10.2, 4.6, 31-1), 6.94 (dd, "0J=5.1, 3.4, 1H, 6.89 (dd, OH N HO J=
3.3, 1.0, 1H), 6.45 (s, 11-1), 4.48 (d, J= 15.3,
(S)-1-Benzyl- 3- hydroxy-2-oxo- 1H), 4.36 (d, J= 15.2, I—Q 46 -
(m 2H), WORIRO78i ne- 3- carboxylic acid (2- 3.30- 318 (m CZVF}PZ%”%“S
t hi ophen-2-ylethyl) amde (t, J= 7.4, 2112, 2.37 (ddd, J=12.8, 7.6, 3.4,
1H), 1.93 (ddd, J= 12.9, 8.7, 7.0, 1H "A91 a"
(S) - 3- Ami no- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic acid (3-
chl oro-5-fl L'J‘RI:ISPPI‘W\A\ anm _de 1) HPLC ST0@ J=57 1. 779 (PG
m/ -7.65(m, 2H),7.53 (A, J | & eeg
N*N =2.1,1H), 7.40 (t, J=8.0, | =
2H), 7.17 (t, J=7.4, 1H), | min
6.65 (s, 1H), 5.97 (d, J =
2.1, 1H), 4.09 (t, J= 6.4,
5 (S)-3-Hydroxy-2—ox0-1-phenyl- 2H), 3.82 (dd, J= 8.5, 5.4,
. o ga. | 2H), 3.48 (m, 1H), 3.40
pyrrolidine-3-carboxylic acid [2-(3 (m. 1H), 2.52 (m, 1H),
methylpyrazol-1-yl)ethyl] amide 2.14 (s, 3H), 2.06 (dt, J=
12.9, 7.9, 1H)
"A20" 8.64 (t, /J=6.0,1H), 7.69 | 4.002
0 Q (dd, J=87,1.0, 1H), 7.45 | .
10 N (td, J=7.9, 1.6, 1H), 7.43 | ™"
N" N R —7.37(m, 1H), 7.31 (td, J | [363.0]
[ OH F b | =75 1.5,1H), 718 (td, J | o
' =7.7,1. 75 (s
(S)-3-Hydroxy-2-oxo-1-phenyl- 1 l_'rl'), 4L$ ’(;:.) ﬁ__ 15.(6:
pyrrolidine-3-carboxylic acid 3- | 6.0, 1H), 4.33 (dd, J =
. 15.5, 6.0, 1H), 3.90-3.80
15 chloro-2-fluorobenzyl amide (m, 1H), 2.62 — 2.55 (m,
1H), 2.12 (dt, J = 12.9,
8.0, 1H)
"A21" F ¢ | (400 MHz, CDCl;) 5 [ppm]
@\ 00 7.68 —7.59 (m, 2H), 7.42
—-7.36 (m, 2H), 7.36 —
N N 7.29 (m, 2H), 7.24 - 7.18
20 “OH F (m, 1H), 6.88 (td, J = 8.8,
(S)-3-Hydroxy-2-oxo-1-phenyl- ::4861 g)é41?-|5),(2d50J( dd, J
pyrrolidine-3-carboxylic acid 3- =146, 5.6, 1H), 4.20 (td,
chloro-2,6-difluorobenzyt amide j; gg ?g 1:; gg; (td,
(- (ddd, J=12.7,6.9, 1.2,
) 25 1H), 2.25 (dt, /=127,
9.3, 1H)
"A22" F 8.66(t, J=6.3 1H),7.78 | HPLC
—7.67 (m, 2H), 7.53 —
@ ?Q 7.44(m, 2H), 7.40 ¢, J= | 301
N N 8.0, 2H), 7.16 (dd, J = min
“oH 16.7, 8.2, 2H), 6.78 (s,
30 Br | 1H), 4.39 (dd, J = 15.8,
(S)-3-Hydroxy-2-oxo-1-phenyl- | 6.6, 1H), 4.26 (dd, J =
o L 15.9, 6.0, 1H), 3.86 (dd, J
pyrrolidine-3-carboxylic acid 5- =8.0, 5.1, 2H), 2.64 —
bromo-2-fluorobenzyl amide 2.54 (m, 1H), 2.13 (dt, J = J
| 13.0,7.6, 1H)
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2) LC-M5; rt; [MtH-F]  -91 - "A92" HNIli O 8.27 (t, J= 6.1, 1H),
7.69 (dd, J=18.7, 1.0, 2H), 7.47 -7.33 (m 2H), 7.17 (t, J= 7.4, 1H, 6.67
(s, 1H d J=3.0, 1H, 5.96 (dd, J = 3.0, 1.0, 1H) = 6.0
3H), 3. 921‘/02‘92%3877% 2H), 2.60 - 2.55 (m 1H), 2.21 (s, FBCT’%P?EHQO“%".803
(m 1H 1) 3.342 mn 2) [313.1] -78S) - 3- Hydr oxy- 2- oxo- 1- phenyl -
pyrrolidine-3-carboxylic nethylfuran-2-ylnmethyl) ik OH 0 acid (5- am de
"A93" 4. 8.23 (d, J= 5.4, 1H), 7.69 (dd, J= 8.7, 1 0, 2H), 7.45 (d, J.=

1.8, 1H), 7-44- 7 37 (m 2H) 717!Lﬁ1—74 6.63 (s 1Hy 5 24 (d,

J= 1.8, 1H), 'A2324 J— 9, 2.6, 3 QﬂtaJ?SGS)n%g(cgg 25894 2 |53
- >@I ‘

(m 1H), 2[13 mN %H’ 3|;|) NI SRR [|3hip]

2H),7.31 (d, J=7.3, 2H), [409.0 +
Br | 7.18(t J=7.4 1H), 6.72 410.0]
(S)-3-Hydroxy-2-oxo-1-phenyl- | (s, 1H), 4.33 (dd, /=151, '
5 i o 6.7, 1H), 4.22 (dd, J = %
pyrrolidine-3-carboxylic acid 3- 15.2, 6.0, 1H), 3.85 (t, J =
bromo-4-fluorobenzyl amide 6.8, 2H), 2.62 - 2.52 (m,
1H), 2.11 (dt, J=13.3,

7.8, 1H)
"A24" o0 8.67 (t, /J=6.3, 1H), 8.48 1.872
SN |(d,J=18, 1H), 842 (dd, |
10 ©\N N Y |U=47,151H),769(, |
7 H = J=7.9,2H),7.65(dd, J= |[312.3]
OH 12.9,5.0, 1H), 7.46 - 7.36 | o,
(8)-3-Hydroxy-2-oxo-1-phenyl- | (m, 2H), 7.32 (dd, /=7.8,
- . . 4.8, 1H), 717 (t, /=7.4,
pyrrolidine-3-carboxylic acid 1H), 7.00 (s, 1H), 6.71 (s
(pyridin-3-ylmethyl) amide 1H), 4.37 (dd, J=15.2,
15 6.5, 1H), 4.28 (dd, J =

15.2, 6.1, 1H), 3.94 - 3.78

(m, 2H), 2.63 - 2.53 (m,

1H), 2.11 (dt, J = 12.9,

7.8, 1H)

“A25" O 844 (t, J=56, 1H), 7.70 | HPLC
N

(d, J = 8.1, 2H), 7.41 (dd,

20 00 N J=155.7.4 3H) 747 ¢, | 20%°
7\ J=7.4,1H), 6.75 (s, 1H),
NN 6.47 (d, J= 7.3, 1H), 6.28
"OH (d, J=84, 1H), 4.31 -
(S)-3-Hydroxy-2-oxo-1-phenyl- | 4.17 {m, 2H), 3.93-3.77

pyrrolidine-3-carboxylic acid (6- :(3%32'-4)2353;:5”11 :)H)é.s 4

25 pyrrolidin-1-ylpyridin-2-ylmethyl) | —2.57 {m, 1H), 2.12 (dt, J
. =13.0, 8.0, 1H), 2.01 -
amide 1.83 (m, 4H), 1.09 — 0.89
(m, 1H)

"A2g" 8.63(t, J=52 1H),8.51 | 1.959

0 Q =\ |, J=381H), 777 (I | .
A\ =75, 1H),7.71(d, J =
N Y/ -
30 OHH N 8.5 1H), 7.42 (t, J=7.6, |[312.3]

2H), 7.33(d, /=7.7, 1H),
(8)-3-Hydroxy-2-oxo-1-phenyl- | 7.30—-7.24 (m, 1H), 7.19
- L {t, J=7.2, 1H), 6.79 (s,
pyrrolidine-3-carboxylic acid 1H), 4.46 (dd, J = 16.5,
(pyridin-2-yimethyl) amide 6.4, 1H),4.38 (dd, J=
16.1, 6.0, 1H), 3.88 (m,
35 2H), 2.62 {m, 1H), 2.16

(m, 1H) 1 |




HN- CH O

0 (S)-3-Hydroxy-2-o0xo-1-phenyl -

pyrrolidine-3-carboxylic

acid (3- nethylfuran-2-ylnethyl) am de "A94" e---- S all OHO acid (4-
am de (S dr oxy- 2- oxo- 1- phenyl - pyrrolidi ne-3-carboxyl |
met hyl t h%ﬁ@%’“ﬁ” et hyl) 8.52 (t, J= 6.2, 1H), 7.70 (dd,‘L‘gﬂE%z.“hl,"’“é?%,
2H), 7.44 - 7.37 (m 2H), 7.22 - 7.14 (n74iH), 6.94 - 6.90 (m 1H), 6.76
(s, 1H), 6.66 (s, 1H), 4.45 - 4.30 (m 2H), 3.93 - 3.78 (m 2H), 2.56 -
2.51 (m 1FD 2 13 (isE)3H), 2.12- 2.05 (n1 1) 3 666 nin 2) 3.762 min
[331.0] N.H "AQ5" 4 HN-: . uyH 0 Q oxy-2- 0x0-1—phenyh-
pyrrol i di ng- 275 & bk @fﬁsz- ? QW? am i3 8. 48(t |
J= 6.2, 1H), 7.6{ @ = Tm3 -
7.09(m 1H), 6.7 d , |4.44
-4.28 (m 2H), oo 'é35 Hy %071(H)J 24‘196 E%?&-g?:o. 8,
3H), 2.15 § 2.04)(m 1H) BHEZ07 (@34 =78, THga . " » ag6"| 0 N
Lin .. El o OZF 6.68 (s, 1H) 429(dd J=
5~ S%-S-Hydroxy-2-oxo—1-phenyl- 15.0, 6.5, 1H), 4.23 (dd, J
A e | =15.1,6.2, 1H), 3.96 —
pyrrolidine-3-carboxylic acid 3 3.74 (m, 2M), 2.64 — 2.52
methylbenzyl amide (m, 1H), 2.26 (s, 3H), 2.11
(dt, J=12.8, 7.8, 1H)
"A28" F. F |874(t, J=86.3 1H),7.69 | 4.260
(d, J=17.8, 2H), 7.63 (s, .
10 ©\ ?Q F 1 1H), 7.54 (dd, J=13.3, ™"
N N 6.1, 3H), 7.40 (t, J=8.0, |[379.0]
“on 2H), 7.17 (t, J=7.4,1H), |,
6.74 (s, 1H), 4.43 (dd, J =
(8)-3-Hydroxy-2-oxo-1-phenyl- | 155 6.5 1H), 4.33 (dd, J
pyrrolidine-3-carboxylic acid 3- | = 15.4, 6.1, 1H), 3.94 -
. . 3.76 (m, 2H), 2.57 (dt, J=
15 triftuoromethylbenzyl amide 11.8, 5.7, 1H), 2.12 (dt, J
=13.0,7.8, 1H)
"A29" " Ho, (400 MHz, CDCL,) 5 [ppm] | 4.583
H‘(?N 7.58(d, J=9.1,1H),7.52 | .
d, J=9.1, 1H), 7.42 (d, J
Q/ 00 \©\Br =46, 1H), 7.22 (dd, J= | [467.0+
Br 4.8,1.4,1H),450-4.36 | o0,
20 (S)-1-(4-Bromophenyl)-3-hydroxy- | (m, 1H), 4.20 (dd, J = '
2-oxopyrrolidine-3-carboxylic acid 16.1,9.2, 1H), 3.83 {t, J= | 472.0]
9.2, 1H), 3.66 (s, 1H), o
3-bromobenzyl amide 2.78 (dd, J=12.8, 6.9, %
1H), 2.29 (dt, J=12.8,
9.4, 1H)
"A30" g, |811(s, 1H), 7.68(d, J= [4127
25 Br — 9.0, 2H), 7.58 {d, J= 9.0, .
O 00 2H), 7.32(d, J= 5.1, 1H), | ™"
N N 6.98 - 6.90 (m, 1H), 6.89 | [409.0 +
OHH (s, 1H), 6.66 (s, 1H), 3.88 | , o ol
= 3.76 (m, 2H), 3.36 (d, J ’
(S)-1-(4-Bromophenyl)-3-hydroxy- | = 5.9,2H),2.95( J=7.3, | %
2-oxopyrrolidine-3-carboxylic acid | 2H), 2.53 (s, 1H), 2.07 (dt,
30 _ _ J=12.4,7.6, 2H)
L (2-thiophen-2-ylethyl) amide |

35




H F (S)-1-(3-Chl orophenyl) - 3- hydr oxy-
2 oxopyrrol I di ne-3-carboxylic acid 3,5-difluorobenzyl am de 8.75(t, J= 3,
1H), 7. J= 1, 1H), 7.62 (ddd, J = 8.4, 2.1, 0.8, 4
8.2, 1H Wéz%ﬂﬂia%i J=8.1, 2.0, 0.8, 1H), 7.07 (tt, J= sla‘t&t”“%" 1’“"% i
6.97 (dd, J= 8.6, 2.1, 2H), 6.82 (s, 1H)754 38 (dd, J= 15.8, 6.7, 1H), 4. 24
(dd, J= 15.8, 6.1, 1H), 3.92 - 3.80 (m 2H), 2.63 - 2.54 (m 1H), 2.13 (dt,
J=13.0, 7.6, 1H) 1) 4.352 min 2) 4.344 m'n [381 0] "A97" 8.77 (t, J=
6.3, 1H), 799-1-4.888 — (t,; J-Q.l,éH} 2-1.—4Q. 8,
1), 7.45 mMASTE] it H Hu oG . (d, J& .08 ﬂ) 750z B89 1)
7.31 (d, Jf 2) 3/%F S . 2H), 7.35_ dda"' g ,man), g4. 82
(s, min [415.0 + ((3- ro 1)-3th GKfoW)f 3(d§ 5 d? p=115.7,
416.0] 2- (Exopyrrol i ghre~g-tar )'gyl i c acid| 8. 71224y 7 é1 [387.01 157,
6.0, 1 .94 -13.79 3,15-di~ or obenzyl 62 2.54
D, e Y 341H)%%49(dJ 54, 1% (m
5 (S)-1+(2,4-Difluorophenyl)-3- 1H), 6.66 (s, 1H), 3.81 -
o e A 3.65(m, 2H), 3.49-3.35
hydroxy-2-oxopyrrolidine-3 (m. 2H). 2.6 (t J=7.4.
carboxylic acid (2-thiophen-2-yl- | 2H), 2.57 — 2.52 (m, 1H),
: 2.13 (ddd, J=12.9, 8.4,
ethyl} amide 73 1H)
"A32" g7, | (400 MHz, CDCl,) & [ppm] | 3.623
10 F -/ |767~759(m, 1H),7.18 | .
\CL 0 Q (dd. J=5.1, 1.1, 1H), 7.10
N N (dd, J=11.7, 5.7, 1H), [349.0}
5 H 6.96 (dd, J=5.1, 3.4, OH), o
H 6.87 (d, J=3.4, 1H), 417 | °
(§)-1-(4-Fluorophenyl)-3-hydroxy- | (td, J = 9.2, 6.9, 1H), 3.80
. TN v anid | (L J=9.2 1H), 3.55 (dd, J
15 2-oxopyrrolidine-3-carboxylic acid =131 6.7, 2H), 3.07 (t, J
(2-thiophen-2-ylethyl} amide =6.7, 1H), 2.71 (dd, J =
13.4,6.3, 1H), 2.25 (dt, J
=127, 9.3, 1H)
IIA33'II OHO
&
N N HPLC
20 Y Hw
s 7.19 min
(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxyiic acid (2-
thiophen-2-ylethyl) amide
25 wA3gr 824(t J=6.1, 1H), 7.68 | 3.564
(d, J=7.8, 2H), 7.39 {t, J miin
=8.0,2H), 717 (t, /= 7.4,
1H), 6.66 (s, 1H), 3.82 [373.3]
(dd, J=7.8, 5.7, 2H), 3.64 o
~3.49(m, 1H), 3.41(td, J | *°
30 =13.0,6.6, 2H), 3.12 -
3.01 {m, 2H), 2.06 (dt, J =
(S)-3-Hydroxy-2-0xo-1-phenyl- ;IZ_I-)& 7.9, 1H), 1.28 (s,
pyrrolidine-3-carboxylic acid [2-(3-
tert-butyl-1 ,2,4-oxadia;ol-5-yl)ethyl]
amide J
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1H) 2.21 -2.08 (m1H "A98" OH 0 8.73(t, J= 6.4, 1H), 7.76 1) 3.930
-7.67 (m 2H), 7.30- 7.19 (m 2H), 7.06 (tt, J=nmin 9.4 2.3 1H 702-

6.93 2) 3.935 (m 21-9, 6.78 (s, 1H), 4.39 nin (dd, J= 15.8, 1H),
FF 4.24 (9201340481359, 6.0, [365.0] (S)-1-(4-Fl uorophenyl)E%Tfﬁwmwﬁﬂsm
3.84 (dd, J= 8.0, 5.7, 2H), 2.59 (dt,78= 11.9,

2- oxopyrrolidine-3-carboxylic acid 5.7, 1H), 2.12 (dt, J=
3, 5-di fl uorobenzyl amde 13.0, 7.6, 1H "A99" OH 0 8.74 (t, J= 6.4, 1H),
7.77 1) 4.566 4 - 7.68 (m 2H) 7.45 (1, ]

= mn
"A35" 0 N 8.23(t, J=6.0,1H),7.70 | 2.8631
(d,J=1.1,1H),7.68 (d, J min
o =0.8, 1H), 7.46 — 7.35 (m,
2H), 7.17 (t, J=7.4, 1H), | [361.0]
'}' 6.66 (s, 1H), 3.90 - 3.74 %
@ ’_}/N (m, 2H), 3.51 (dt, J = 13.4,
5 6.7, 1H), 3.46 — 3.36 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- | 1H), 321 (t, /=6.9, 2H),
3.02(q, J=7.5, 2H), 2.07
pyrrolidine-3-carboxylic acid [2-(5- | (dt, /= 12.9, 8.0, 1H),
ethyl-1,3,4-thiadiazol-2-yhethyl] | 1-27 (. J=7.5, 3H)
| amide
10 "A36" H 8.68 (t, J=6.4, 1H), 7.92 | 3.457
(d, J=3.2, 1H), 7.85 (s, min
1H), 7.81 (dt, /= 7.6, 1.4,
1H), 7.78 (d, /= 3.2, 1H), |[394.0]
7.70 (dd, J=8.7, 1.0, 2H), o
N 7.47-7.35(m, 4H),7.24 | 7
. —7.13 (m, 1H), 6.72 (s,

15 = 1H), 4.45 — 4.29 (m, 2H),
(8)-3-Hydroxy-2-oxo-1-phenyl- 3.95 —3.72 (m, 2H), 2.64
pyrrolidine-3-carboxylic acid 3- | —2.55 (m, 1H), 2.13 (dt, J

. _ =12.9,7.8, 1H)
thiazol-2-ylbenzyl amide

"A37" O H 8.13 (t, J= 5.8, 1H), 7.89

20 i (t, J=2.0, 1H), 7.61 (d, J
> =8.2, 1H), 7.43 (t, J = 8.1,
1H), 7.33 (dd, J=5.0, 1.0,

cl N S 1H), 7.25 (d, J = 8.0, 1H),
,_ 6.94 (dd, J=5.0, 3.5, 1H),

6.88 (d, J = 3.5, 1H), 6.69

1 91-3.
, (S)-1-(3-Chlorophenyl)-3-hydroxy- f,;;l) Ha).hg 213_ 3::;’ (Tnf (;“H)
5 2-oxopyrrolidine-3-carboxylic acid | 2.95 (t, J=7.4, 2H), 2.08
(2-thiophen-2-ylethyl) amide (dt, /=13.2,8.2,1H)
"A38" 8.66 (t, J=6.4, 1H), 7.77 | 4.130
—7.69 (m, 2H), 7.46 (s, min
1H), 7.44 — 7.36 (m, 1H),

30 7.29-7.21(m, 4H), 6.73 | [409.0 +

(s, 1H), 4.34 (dd, J=15.3, 410.0]

6.6, 1H), 4.24 (dd, J = :

154,61, 1H),3.84 (t, J= | %
S)-1-(4-Fluorophenyl)-3-hydroxy- | 8:9: 2H), 2.61-2.52 (m,
(S)-1-(4-Fluorophenyl)-3-hydroxy- | 0 S 14, J = 12.8,
2-oxopyrrolidine-3-carboxylic acid | 7.7, 1H)

35 3-bromobenzyl amide J




1.9, 1H), 7.32(d, J=1.9, 0C 2H), 7.28 - 7.22 (m 2H), 2) 4.563 .. 6.78
(s, 1H), 4.36 (dd, J=nin F O 15.7, 6.7, 1H), 4.23 (dd, J = 15.7, 60

397.0 + (S)-1-(4-Fl uorophenyl) 3- hydroxy- 3.7
-2 52 399"‘6& 02048475 1) 2.11 (dt, J= 13.0,  2-oxopyrrol i dﬁ’q‘%ﬁk%%?é‘mé xyI ic
acid 7.6, 1H 3, 5-di chl orobenzyl ami de/7- - 93 - "A100" :
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-3-carboxylic aci d 3, 5-
di fl uorobenzyl am de 8.72(t, J= 6.4, 1H), 773 767(m 2H) 743 737
( 2H) 738 (dd—J= 1054 2 1H) 70 }J= Q9 4
m ’ ! 1|A3B|‘|‘ T~ T & =T LI

6.95 (m 2H)A3B 17 (s, 1H) AN4.89 (dd, J= 1b §3(‘6J@7§ '(%‘&663- 15. 8,
P17, 2H), 2.p 18mm2 07 |(m
g]H)

HCD

6.0, 11-1)/ 3.86/|(dd, &=
1H). 1) 3.829 nin 2m j Ol 14070 +

N 724 dd J—136 62
©/ 1H), 441 dd, J=15.4, |409.0]
5 Br 6.3, 1H), 4.33 (dd, J =
15.4, 6.0, 1H), 4.07 — 3.87
(8)-3-Chioro-2-oxo-1-phenyl- (m, 2H), 3.04 (dt, J = 14.8,
pyrrolidine-3-carboxylic acid 3- 7.6, 1H), 2.57 - 2.51 (m,

bromobenzyl amide 1H)

"A40" 8.13 (t, J=5.9, 1H), 7.89 | 4.045

10 (t J=20, 1H), 7.61 (ddd, | ..
J=83,21,07,1H), 7.43
(t, J =82, 1H), 7.33 (dd, J | [365.0]%
=5.1, 1.2, 1H), 7.27 -

7.21 (m, 1H), 6.94 (dd, J =
5.1, 3.4, 1H), 6.88 (d, J =
R)-1-(3-Chlorophenyl)-3-hydroxy- | 3.4, 1H), 6.69 (s, 1H),
15 ( ) phenyl)-3-hydroxy 3.89 — 3.80 (m, 2H), 3.45
2-oxopyrrolidine-3-carboxylic acid | _ 3.34 (m, 2H), 2.95 (t, J =
(2-thiophen-2-ylethyl) amide 7.2, 2H), 2.08 (dt, J =
13.0, 8.0, 2H)
"Ad41" o] 8.66 (t, J=6.3, 1H), 7.81 | 4.133
—7.65 (m, 2H), 7.46 (s,
1H), 7.41 (td, J = 4.8, 2.0,
20 N 1H), 7.31 = 7.21 (m, 4H), | [409.0 +
@—’ 6.74 (5, 1H), 434 (dd, J= | 440
F 15.3, 6.6, 1H), 4.24 (dd, J '
=15.3, 6.1, 1H), 3.84 (dd, | %
Br J=8.2,5.5, 2H), 2.56 (dt,
(R)-1-(4-Fluorophenyl)-3-hydroxy- | J=11.6, 5.5, 1H), 2.11
(dt, J=13.0, 7.7, 1H)

min

2-oxopyrrolidine-3-carboxylic acid

25
3-bromobenzyl amide
"A42" HO 0 =N 8.22 (t, /J=6.0, 1H), 7.67
0 / (dd, /= 8.7, 1.0, 2H), 7.44
%ﬁ/\/”‘m)\\ —7.34 (m, 2H), 7.17 (dd, J
N =10.5, 4.2, 1H), 6.65 (s,
30 ©/ 1H), 4.78 — 4.57 (m, 2H),
3.84 — 3.74 (m, 2H), 3.74
(R)-3-Hydroxy-2-oxo-1-phenyl- | —3.66 (m, 1H), 3.54 ~

. 3.3 , 1H), 2.81 (g, J =
pyrrolidine-3-carboxylic acid [2-(5- 7_692(;?) 2l.-222(ddd((3 -
ethyltetrazol-2-yl)ethy|] amide 12.8,7.1, 3.7, 1H), 2.05
(dt, J=12.9, 8.1, 1H),
1.25(, J=7.6, 3H)
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ci  (S)-3-Hydroxy-2-oxo-1-phenyl - pyrrolidine-3-carboxylic acid 3, 5-
dichl orobenzyl am de 8 74 (t J=6.4, 1H), 7.70 (dd, J=8.7, 1.0, 2H), 7.45

(t : 396Hn),, 27H1) 70. 32,1 (dJ4= ];ﬁ ,

%’”‘?B‘Hj"r%’m 5.6, o 7 1H), 4.23 (dd, j= 15.7, 6.0, 1T ",EP@.“Z!%“"@%& 78
(m 2H) 2.63 - 2.53 (m 1H) 212(dt—TJ&13o 7.7, 1H) 1) 4.431 nin
2).4.451 nin [379.0 + 381.3] "A102" OH... N1\ H-- 0 a

(S)-1-(3-Chl orophenyl) - 3- hydr oxy- 2- oxopyrrol [ d| ne- 3- car boxylic aC| d
Am Aan

3- chl or o- 5+l garebenzy 8 —+6{(+—3= J 1H),
7.62 (ddd, |JA48'8 2.1, 0. B, 7.44 (t" 56? aH) ,
7.20 (s, 1H), 7.09 (d, g¢=8 ), 6.82 (s 16in8, 6.|7,
1H), 4.24 de, JjE 15. 8, - 3. .[g@érg 1H),
2.18 - 2.08 (m 1H _8.7 1H), 98 *(ddd,
J=12.3, 7]1, 2.1, (3B .10( 409,011H),
4.38 (gd, J= 15.8, ' = 5 3.73|(m
oH), 264 | 2.53/(meTH) J= 13 %in

2)in4. 624 i [397,0 +_399.0 4,845 min ] "A103"| OHO

F QO (S)-14{(4-Fl uor chérﬁhfqmsﬂ ngd‘r-aka?nw? o
3-chloro- 5ﬁ f1 uor obepgydiiamBlAEarboxylic 86id3-" A

bromobenzyl amide

oxylic gcid

10 "Ad44" 8.11(t J=5.9 1H),7.74 | 2.376
—-7.63(m,3H), 744 (d, J
=14, 1H), 7.43 - 7.37 (m,
2H), 7.18 (dd, J = 10.6, [315.0]
4.2, 1H), 6.65 (s, 1H), %
6.21 (t, J=2.0, 1H), 4.20
(t, J=6.4, 2H), 3.82 (dd, J
15 (S)-3-Hydroxy-2-oxo-1-phenyl- | = 8.4, 5.4, 2H), 3.52 (m, ,
1H), 3.42 (m, 1H), 2.06
pyrrolidine-3-carboxylic acid (2- (m, 1H)

min

pyrazol-1-ylethyl) amide

7.85 (s, 1H), 7.68 (dd, /= | 1.990
8.7,1.0,2H),7.44-7.34
(m, 2H), 7.17 (dd, J =
10.6, 4.2, 1H), 6.65 (s, [318.3]
1H), 3.93 - 3.76 (m, 2H), o

3.20 (qd, J = 13.1, 6.3, °
2H), 2.52 (m, 3H), 2.46

m, 4H), 2.07 (dt, J=12.9,
(8)-3-Hydroxy-2-oxo-1-phenyl- §3.0, 1H)), 1.067((m, 4H)

25 pyrrolidine-3-carboxylic acid (2-

llA45ll
min
20

pyrrolidin-1-ylethyl) amide

"A4B" 8.66 (t, J=6.2, 1H), 7.69 | 4.169
(dd, J=8.7, 1.0, 2H), 7.43
—7.33 (m, 3H), 7.30 (td, J
=8.8,1.5, 1H), 7.18 (t, J = | [381.0]
7.4, 1H), 6.74 (s, 1H), o
4.38 (dd, J=15.3, 6.2, °
F 1H), 4.30 (dd, J = 15.8,

Cl 6.2, 1H), 3.90 — 3.80 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- 2H), 2.63 — 2.52 (m, 1H),
pyrrolidine-3-carboxylic acid 3- | 2.11 (dt, /=13.0,7.7, 1H)

chloro-2,4-diflucrobenzyl amide

min

30

35




8.70 (t, J= 6.4, 1H), 7.27 (dt, J= 6.2, 2.9, 2H), 7.20 (s, 1H),7.11 (d, J =
2.5, 1H), 7.09(d, J=2.6, 1H), 6.87 (d, J= 8.8, 1H), 6.72 (s, 1H), 4.37 (dd,
J= 15.9, 6.7, 1H., 4.27 - 4.19 (m 5H), 3.82 - 3.74 (m 2 _ o 5]
(m 1H),"%?69712’ng775\1= 12.9, 7.6, 1H 1) 4.066 min 2) 4. 5%9’%?’@?’[’%2@30] N
HOO HO Cl (9)-1-(2, 3- D yt¥ebenzo- 114-

di oxi n- 6- yi ) - 3- hydr oxy- 2-

oxo- pyrrolidine-3-carboxylic acid 3-
chl oro-5-fl uorobenzyl am de "A105" O NH' O HIt1 dO,i
(S) - 1- Benz@-1-3-di-ox0l-5-0-3-hydroxy-2-oxppyLrelidine-—3-—carbexylie—acid
3-chi oro- 5] {AR8T §- benzyl akidels. 71 (t, JESBBAL Jﬂiﬁd‘ 1888y 415 ) 1H),
7.27 (dt, J = 8.7, 2.1,0H9,)7N0 (s, 1H),|fddcd /J0€H: 74| nim 04 (|dd,
J.-- 8.5, 2.2, 1), 6.98¢d{ J48.5, 1H), efﬁﬂ'ggmﬁ)-?' ?‘? s, g;«é 4. 37
(dd, J= 15)8, 6.8, ( 15.8, | 5/98 g dd,[138391 5 | 6.1,
2H), 2.61 {2.52 12.9|=9.% 1H,43 I)”f&!ibz in 2)
4. 044 yin [407. 0] | 3e85 [ M) 73 & L 7, ’H)‘l'ﬁb’ 8.79|(t,
J= 6.4, 1h), 8.36 (U7 J= 7.6, 1H),/\8. 32 (dE§-7§£Sr9“.FQ;4-§?’$?d' 5) 8.12 (d, J =
2.5, 1H), 8 05(d, J=.9 2 1H . 7.53 (dd, JE18226.8410), 42A(dda 28 (dt, J=
8.8, 2.1, 11-1), |7.8T )’drfi‘)j‘?“O?‘P'ﬂlP’ée&)’"J: 9153, 8% 1HE 386 (44, [1H), 4. 39
(dd, Jr 158, 6.6, piolidihe2BcArdekylidacias-8, | $=F.6.H8, 2. 883= 3,196 (m 2H),
2.64 (dt, J=6.9, 5.8 1H, 2 20 gdt,, J= 18262 (m, 871,291 (KW 3. 027 min| 2)
3.099 m -in [414.0] chloro-4-fluorobenzyl amide 13.0, 7.6, 1H)
10 "A48" 872 (t, J=64, 1H), 7.69 |4.052
(dd, J=87,1.0,2H), 745 | .
~7.33 (m, 2H), 7.27 (dt, J
F = 8.8, 2.1, 1H), 7.18 (dd, J | [363.0]
=13.0,4.5,2H), 710 (d, J | 4,
=9.0, 1H), 6.76 (s, 1H),
4.38 (dd, J=15.7, 6.6,
15 Cl 1H), 4.24 (dd, J = 15.9,
(8)-3-Hydroxy-2-oxo-1-phenyl- | 6.0, 1H), 3.89 - 3.82 (m,
S .o | 2H), 2.62 - 2.54 (m, TH),
pyrrolidine-3-carboxylic acid 3 212 (@t J=12.9,7.6, 1H)
chloro-5-fluorobenzyl amide
"A49" 8.67 (t, J=6.3, 1H), 7.70 | 3.985
(dd, J=8.7,1.1,2H), 7.44 | .
20 F —7.31 (m, 4H), 7.26 -
7.14 (m, 2H), 6.78 (s, 1H), | [363.0]
4.39 (dd, J = 15.7, 6.6, o
1H), 4.26 (dd, J = 15.7, ?
5.8, 1H), 3.91 — 3.81 (m,
Cl 2H), 2.63 — 2.54 (m, 1H),
(S)-3-Hydroxy-2-oxo-1-phenyl- | 2 13 (dt, J = 13.0, 7.7, 1H)
25 pyrrolidine-3-carboxylic acid 5-
chioro-2-fluorobenzyl amide
"A5Q" 8.68 (t, J=6.4, 1H), 8.00 | 4.587
(dd, J=6.7,2.7,1H), 7.68 | _
(ddd, J=9.1,4.2, 238, min
1H), 7.47 (dd, J = 12.1, [441.0]
30 6.1,2H), 744 -7.39 (m, | ,,
1H), 7.32-7.19(m, 2H), | ”°
6.78 (s, 1H), 4.34 (dd, J =
e » » | 15.4,6.6, 1H), 4.24 (dd, J
(8)-1-(3-Chloro-4-fluorophenyl)-3- =15.3, 6.1, 1H), 3.92 —
hydroxy-2-oxopyrrolidine-3- 3.77 (m, 2H), 2.61-2.52
35 carboxylic acid 3-bromobenzyl 2391 ?)23160&?&)‘! -
amide




"S'Nji Cl (S)-3-Hydroxy-2-oxo-1-quinolin-6-
yl pyrrolidi ne-3-carboxylic acid 3- chloro-5-fluorobenzyl am de - 95 -
"A107" O Cl (S)-3-Hydroxy-1-nethyl - 2- oxo- PCT/EP2011/004608
pyrroli dﬂﬂ(g}[éy(:%’ 8%)xyl ic acid 3- chloro-5-fluorobenzyl am de 8.59 (t, Jr
6.4, 1H), 7.31 -7.23 (m 1H), 7.19 (s, W;?Og(d J= 9.8, 1H), 6.46 (s,
1H), 4.36 (dd, J= 15.7, 6.8, 1H), 4.21 (dd, J = 15.8, 5.8, 1H), 2.76 (s,
3H), 2.45 - 2.40 (m 1H) 2. - 1.66 (n 1H 1)2869mn 2) 2.950 mn
[301. 0] "AHG: 857t 6 7 3482 I8 a2 2, 1H),
7.18 . ji‘51H), 7.13 - *3(9 ! f? 1574 36
(dd, J= 15/8, 6.8, 1H), é? rain 1H)4 3.27
L 316 (m 11, 1329 H?pzy 3( 3 (dt3edTpedd- S
-8, H, 2.47 - 3 ‘51111H)694(de-

F 5.1,3.4, 1H), 6.88 (d, J =

5 3.3, 1H), 6.69 (s, 1H),

3.89 — 3.75 (m, 2H), 3.46

(8)~-1-(3-Chloro-4-fluorophenyl)-3- | —3.35 (m, 1H), 2.95 (t, J =

. 7.3, 2H), 2.07 (dt, J =
hydroxy-2-oxopyrrolidine-3- 13.0, 7.9, 1H)
carboxylic acid (2-thiophen-2-yl-
10 ethyl) amide
"A52" 8.63( J=6.4, 1H), 7.50 | 4.207

—7.44 (m, 2H), 7.44 - min
7.36 (m, 2H), 7.30 - 7.24
(m, 2H), 7.16 (ddd, J = [427.0 +
8.2,2.9, 1.5, 1H), 6.75 (s,
1H), 4.35 (dd, J= 15.3, | 428.01

15 6.6, 1H), 4.26 (dd, J = %

. 15.4, 6.1, 1H), 3.83 - 3.66
(8)-1-(2,4-Difluorophenyl)-3- (m, 2H), 2.64 — 2.55 (m,
hydroxy-2-oxopyrrolidine-3- 1H), 2.23 - 2.13 (m, 2H)

carboxylic acid 3-bromobenzyl
20 amide
"A53" OMH 8.69 (t, /=6.3, 1H), 8.00 | 4.364
oHo ¥ (d,J=7.51H), 795 (t, J | .

' = 7.2, 2H), 7.62 — 7.49 (m,

N 4H), 7.43 (dd, J=12.9, [439.0 +
7.3,2H),7.31(d, /=77, 442.0]
Br 1H), 7.26 (t, J= 7.7, 1H), ’

25 6.84 (s, 1H), 4.40 (dd, J= | %
(R)-3-Hydroxy-1-naphthalen-1-yl-2- | 15 4, 6.6, 1H), 4.33 (dd, J
oxopyrrolidine-3-carboxylic acid 3- | = 15.4,6.2, 1H), 3.91 -

: 3.75 (m, 2H), 2.69 (ddd, J
bromobenzyl amide =127, 7.4, 3.2, 1H), 2.40
—2.29 (m, 1H)
30

35



pyrrolidine-3-carboxylic acid 3- 1.94 (ddd, J= 13.0, 8.3,
chl or o- 5- quorobenzyI amde 6.9, 1H), 1.47 (h, J= 7.3
7.4, 3H) _"A109" 9.79(s, 1H), 7.80 - 7.69 1) 3.689
7.24 (m WR#M 2’91‘\?”% 4H), 7.08 (dd, J= 10.6, HO110 4. 2

2) 3.653 F 3.89 (dd, J=8.2, 5.5 2H ,-8n
(S)-1-(4-Fl uorophenyl) - 3-hydroxy- 2.76 -
2- oxopyrrolidine-3-carboxylic acid phenyl

2.61 (m 1H), 2.19
am de (dt J— 13.
10" 0

1011 790 {c

0.80 (t,

1,
[315.0] "A 73

4.9, mn i

(s
(s

1D 1) 2 7
A segiu 64’(H)81
—8.04 (m, 2H), 7.95 (d, J
=9.7, 1H), 7.90 (dd, J =
8.1,2.9, 2H), 7.54 — 7.43
(m, 3H), 7.43 —7.39 (m,
1H), 7.28 (t, J = 1.9, 1H),
6.78 (s, 1H), 4.36 (dd, J =
15.4, 6.6, 1H), 4.26 (dd, J
=154, 6.2, 1H), 3.99 (dd,
J=8.5, 5.6, 2H), 2.70 -
2.57 (m, 2H), 2.18 (dt, J =
12.9, 7.6, 1H)

NAPE

(S)-3-Hydroxy-1-naphthalen-2-yl-2-
oxopyrrolidine-3-carboxylic acid 3-

bromobenzyl amide

7.7, 1H)
(e 3=
\§622
min
[441.0 +
442.0]

%

"A55" 8.14 (t J=5.9, 1H), 8.08
—8.02 (m, 2H), 7.94 (d, J
=87, 1H), 7.93 - 7.87 (m,
2H), 7.54 — 7.49 (m, 1H),
7.49 ~7.44 (m, 1H), 7.33
(dd, J=5.1,1.2, 1H), 6.95
(dd, J = 5.1, 3.4, 1H), 6.90
(d, J = 2.6, 1H), 6.69 (s,
1H), 4.01 — 3.93 (m, 2H),
3.38 (dd, J=17.0, 10.5,
2H), 3.30 — 3.22 (m, 1H),
2.97 (t, J = 7.4, 2H), 2.61
—2.52 (m, 2H), 2.13 (dt, J
= 12.8, 7.8, 1H)

10

(S)-3-Hydroxy-1-naphthalen-2-yl-2-
oxopyrrolidine-3-carboxylic acid (2-

15

4.264
min
[381.0]
%

"A56" 8.68 (t, /=6.2,1H), 7.99
(dd, /=6.7,2.7, 1H), 7.75

thiophen-2-ylethyl) amide
-7.63(m, 1H), 748, J
=9.1, 1H), 7.46 — 7.42 (m,

o)
F :
cl 0
1H), 7.30 (t, J = 6.5, 1H),

F | 718 J=8.0, 1H), 6.83
(S)-1-(3-Chloro-4-fluorophenyl)-3- | (s, 1H), 4.40 (dd, J= 15.6,
hydroxy-2-oxopyrrolidine-3- 6.4, 1H), 4.32 (ad, J=

ydroxy pyrrolidine 15.6, 6.2, TH), 3.90 — 3.81
(m, 2H), 2.63 — 2.53 (m,
1H), 2.12 (dt, /= 13.0,
7.7, 1H)

20

25
carboxylic acid 3-chloro-2-fluoro-

benzyl amide

4.602
min
[4156.0 +
417.0]
%

"A57" 867 (t, J=6.2, 1H), 7.88
t, J=2.0, 1H), 7.61 (dd, J
= 8.3, 1.3, 1H), 7.48 —
7.41 (m, 1H), 7.32 — 7.27
(m, 1H), 7.25 (dd, J = 7.9,
1.3, 1H), 7.19 (dt, J = 8.3,
4.2, 1H), 6.80 (s, 1H),
4.40 (dd, J=15.7, 6.7,
1H), 4.32 (dd, J = 15.6,
5.8, 1H), 3.86 (t, J = 6.8,
2H), 2.63 - 2.51 (m, 1H),
2.12 (dt, J = 13.0, 7.7, 1H)

H HO N
(S)-1-(3-Chlorophenyl)-3-hydroxy-
2-oxopyrrolidine-3-carboxylic acid

3-chloro-2-fluorobenzy!l amide
35

4525
min
[397.0 +
398.0 +
399.01
%

J=

4&%206500?608

9.1,



1401 2H) 7.59 (s, 1H), 7.25 (t, /HO /N J= 8.9, 2H), 6.87 (s, 1H), 2)
2.576 F 3.88 (dd, J= 12.2, 5.5, (S)-1-(4-Fluorophenyl)-3-hydroxy- 2H),
3.76 (s, m n 2-oxopyrrolidine-3-carboxylic aci E?ﬁl(ﬂﬂ%ﬂ%"')
2.23 - 2‘%@2‘{%@3@? (m 11-1)  (1-nethyl - 1H pyrazol - ‘S‘"ﬁg A
- "Al11" N HO H 00 Cl (R -1-(2, 3-Di89drobenzo- 1, 4-
di oxi n- 6-y1) - 3- hydr oxy- 2- oxo- pyrrolidine- 3- carboxyllc acid 3-
chl or o- 5- quorobenzyI am de 8.70 (t, J= 6. 4 1H) 7 28 (dd J= 4.6, 2.4,
1H), 7.26 3a, J_I_I), 7020 (o, .LH), 7 I‘I) T->&9 (d, J
2.6, 1H, 6 BEB3472 (d. . &\ 1Hr— (s, 1H)|® ) 576 4%
4.27 - 4.18 (m §H), 8.84 - 8L (fn 2H), _7 3,_3% 6.min 1H) ,| 2.0
(dt, J= 13/0, 7.6, 1H NW{’S 2) )mpzb Aﬁé?m 0
3 .
Cl m@ 2H), 7.18 (td, J = 79 0.9, y
5 £ | 1H), 6.76 (s, 1H), 4.40 ?

A L | (dd, J=15.7, 6.3, 1H),
(S)-1-(4-Fluorophenyl)-3-hydroxy 4.33(dd, J=15.3,6.2
2-oxopyrrolidine-3-carboxylic acid | 1H), 3.84 (dd, /= 8.7, 5.6,

) . ; 2H), 2.63 — 2.51 (m, 2H),

3-chioro-2-fluorobenzyl amide 211 (dt, J = 12.9. 7.7, 1H)
"A59" 8.58 (t, J=6.2,1H),7.70 | 3.373
(d, J=1.1,1H), 7.68 (d, J .
10 =1.0, 1H), 7.45-7.33 (m, | ™"
3H), 7.22 - 7.14 (m, 1H), | [317.0]
( 6.99 — 6.87 (m, 2H), 6.66 %
) (s, 1H), 4.44 (d, J = 6.4, °
2H), 3.91 - 3.78 (m, 2H),
(8)-3-Hydroxy-2-oxo-1-phenyl- 2.59 —2.52 (m, 1H), 2.09
15 pyrrolidine-3-carboxylic acid (dt, J=12.9, 8.5, 1H)
(thiophen-2-yimethyl) amide
"AGQ" 9.03 (t, J=6.2, 1H), 8.05 | 3.462
(d, J=8.0, 1H), 7.93 (d, J min
N =7.9,1H), 7.70 (d, J =
| N 7.7,2H), 7.53-7.46 (m, | [368.0]
50 S 1H), 7.44 - 7.35 (m, 3H), |,
718 (t, J=7.4,1H),6.81 | 7
(s, 1H), 4.72 (dd, J = 16.2,
6.2, 1H), 4.65 (dd, J =
(8)-3-Hydroxy-2-oxo-1-phenyl- 16.2, 6.1, 1H), 3.86 (dd, J
- . . =9.7, 5.5, 2H), 2.60 (dd, J
pyrrolidine-3-carboxylic acid =12.1, 7.6, 1H), 2.16 (ct
L - (benzothiazol-2-yimethyl) amide | J = 12.7, 7.8, 1H)
"AB1" 8.51 (s, 1H),7.67 (d, J= | 4.522
1.1, 1H), 7.65 (d, /= 0.8, min
1H), 7.43 (t, J = 8.0, 2H),
7.32 (dd, J=5.1, 1.2, 1H), | [349.0]
7.23(t, J=7.4, 1H), 6.94 %
(dd, J=5.0, 3.4, 1H), 6.89 |
30 (d, J=3.3, 1H), 4.06 —
$)-3-Chloro-2-oxo-1-phenyl- | 3:82 (m, 2H), 3.54 - 3.35
(5)-3 _ o-1-pheny (m, 3H), 2.97 (dt, J= 208,
pyrrolidine-3-carboxylic acid (2- 7.4, 3H)
thiophen-2-ylethyl) amide

35

\I



8.71 (t,
1H),

1H 1) 4.060 nin

3-chl oro-5-fl uor o-

J= 6.3, 1H),
7.09(d, J= 9.4,

1 6 74 ' 6. 02 ,
180 &S ptadrsg 7 (S:

7.04 ,

2H),
6.8, 2H),

1H),

benzyl am de

7.40 (d, J= 2.1, 1H),
(dd, J= 8.5, 2.1, 1H),
4.37 (dd, J= 15.7, 6.7,
2.63 -
2) 4.199 nmn [407. 083N HO H 00
(R)-1-Benzo- 1, 3-di oxol-5-y1-3- hydroxy-2-oxopyrrolidine-3-
"A113"

7.27 (d, J = 8.7,
2.52 (m 1H)

O NJ IlIiHHO O\ C

1H),

(R) 3- Hydrny\l 1_nlﬁeLhy!_2 OXO-= pyrrnl dine-3-carboxvli e acid
chi or o- 5- f | (BB3b 1 288 2.
1H), 7.19 (s, 1H) tnindr 15,
6.8, 1H), 4.21 (¢ laz -2 a1
1H), 2.01 { 1.85 . ﬁ%'-gb i
HO O a (R olpropyl ! oxylic 3
3- chloro-5-f1 uoi 57 (t, J=|&.4H). 7(d?1'é§3(£t, J= 8.8,
1H), 718 (s, 1H), 7.08 ( J= 9.7, 1H) 5184145 6.4, J72 265 (|dd, Jr
6.8, 1H), 4.21 (dd eﬁJ) é 2] AE 2p1H). 4.25Ad w‘rfﬁmfﬁ)e. 11 (dlI,
13.4, 6.8, 1H), 2.4®):3-Bydigky-gioxqyyyp eﬂy'oz | 3898638 m.qug). $047 (h, J=
2H), 0.80 (t, J T pgmélidid-3-cadboRylR&idffliran2 :%25%(%1&1 1H)r? 9 (dt,
2-ylmethyl) amide
10 "AB3" OHO 7.86 (br.t, J=5.9, 1H), 1.978
Q% 7.69 (dt, J=9.0, 1.7, 2H), |
7.44 - 7.37 (m, 2H), 7.22
_\—< ~7.12 (m, 1H), 6.56 (s, | [291.10]
1H), 3.96 — 3.72 (m, 2H),
3.11(dd, J = 14.4, 6.2,
3-Hydroxy-2-oxo—1-phenyl— 2H), 2.57 — 2.52 (m, 1H),
15 pyrrolidine-3-carboxylic acid (3- | 2.14—1.98 (m, 1H), 1.56
_ (dp, J = 13.3, 6.7, 1H),
methylbutyl) amide 1.33 (dd, J = 14.5, 7.0,
2H), 0.87 (d, J = 2.2, 3H),
0.86(d, J=2.2, 3H)
"AGA" OHO 8.35(t, J= 6.0, 1H), 7.70 | 1.716
: (dd, J=8.7, 1.0, 2H), 7.55 min
20 N N (dd, J=1.7, 0.8, 1H), 7.47
Q 5 H’b ~7.35(m, 2H), 7.18 (t, J = | [301.10]
y 7.4, 1H), 6.67 (s, 1H),
6.38 (dd, J=3.1, 1.9, 1H),
3-Hydroxy-2-oxo-1-phenyl- 6.22 (dd, J= 3.1, 0.7, 1H),
pyrrolidine-3-carboxylic acid (furan- 4.29(d, J=6.2, 2H), 3.93
—3.80 (m, 2H), 2.56 (ddd,
25 2-yimethyl) amide J=128,7.3, 4.1, 1H),
2.18 - 2.04 (m, 1H)
"AB5" . OHO 8.08 (t, J=5.9, TH), 7.71
(s, 1H), 7.69 (d, J = 8.8,
N N 1H), 7.48 — 7.37 (m, 2H),
@ o H_\_@ 7.33 (dt, J=10.3, 5.1,
S 1H), 7.23 - 7.13 (m, 1H),
3-Hvdroxv-2-oxo-1-phenvi- 6.96 (dd, J=5.0, 3.5, 1H),
30 ydroxy-2-oxo-1-phenyl 6.90 (t, J = 7.1, 1H), 6.61
pyrrolidine-3-carboxylic acid (2- (d, J=17.5, 1H), 3.91 —
thiophen-2-ylethyl) amide 3.80 (m, 2H), 3.48 —3.38
(m, 1H), 3.33-3.22 (m,
3H), 2.98 (t, J=7.3, 2H),
2.58 — 2.52 (m, 1H), 2.10
(m, 1H)

35

15.

7.20 (s,
6.94 (d J 8""5

Pyt -

00 O--/ C
carboxylic acid



[329.0] - 97 - "A115" 4, H 040 ci

3- Fl uor o- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic acid 3-chl oro-5-fluoro-

benzyl J=5.6, 1H, 7.70 (dd, J= 8.7, 1.0, p2016hagok 41
(m 2H), %’%&9@@% = 8.8, 2.1, 14, 728 7.23(m 1H), 7'.‘5%(&, NENY o
1H), 7.10(d, J=9.6, 1H), 4.44 (dd, J= 158%: 6.5, 1H), 4.29 (dd, J= 15.8,

5.9, 1H), 405-389(m2|—|)
239(m 7H) 1) 4.729 mn 2r’r) 799 [ 365. 0]
m n 2) 2. it |_o:8 UJ
4-y1) - 2- ox )p§§ I i di ne-
"A117" CI HO HO|(S)-1-
3- chloro-5%-fluofo

2.79 (tdd, J= 14.1, 7.5, 3.8, 1H, 2.57 -
! A116" F C 11N N I'N 1) 2.958
i

math yrndi n-
"SRﬁé’t’_‘y Y‘?o P
rioioxyl i d

b nz am deg

aci d

[—

"A118" F 1¢

5

10

15

20

25

30

35

)1 C

3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid (2-
furan-2-ylethyl) amide

Mﬂ E’%‘ e

oH), 7.22 — 7.14 (m 1H),
6.62 (s, 1H), 6.35 (dd, J—
3.1, 1.9, 1H), 6.16 (dd, J =
3.1,0.7, 1H), 3.92 - 3.76
(m, 2H), 3.40 (td, J = 13.7,
7.4, 1H), 2.79 (t, J = 7.3,
2H), 2.53 (dd, J = 6.7, 3.6,
1H), 2.15 — 2.00 (m, 1H)

M N3k 16y ¢

IIA67II

0]
R NW
H
<30
= F
(R)-1-(4-Fluorophenyl)-3-hydroxy-

2-oxopyrrolidine-3-carboxylic acid
3-chloro-2-fluorobenzyl amide

865 (t, J=6.3, 1H), 7.78
—7.68 (m, 2H), 7.45 (td, J
=8.0, 1.6, 1H), 7.33 ~
7.28 (m, 1H), 7.27 - 7.22
(m, 2H), 7.18 (td, J = 7.9,
0.8, 1H), 6.75 (d, J = 4.2,
1H), 4.40 (dd, J = 15.6,
6.3, 1H), 4.33 (dd, J =
15.6, 5.9, 1H), 3.89 — 3.79
(m, 2H), 2.62 — 2.52 (m,
1H), 2.11 (dt, J = 13.0,
7.7, 1H)

4138
min
[381.0]
%

l|A68"

@W

(R)~1-(3-Chlorophenyl)-3- hydroxy—
2-oxopyrrolidine-3-carboxylic acid
3-chloro-2-fluorobenzyl amide

8.67 (t, J= 6.3, 1H), 7.88
(t, J=2.1, 1H), 7.61 (dd, J
=8.3, 1.3, 1H), 7.50 —
7.40 (m, 2H), 7.32 - 7.27
(m, 1H), 7.25 (ddd, J =
8.0, 2.0, 0.8, 1H), 7.19 (td,
J=8.0,09, 1H), 6.80 (s,
1H), 4.40 (dd, J = 15.5,
6.4, 1H), 4.32 (dd, J =
15.7,5.9, 1H), 3.86 (t, J =
6.9, 2H), 2.62 — 2.53 (m
1H), 2.12 (dt, J = 13.0,
7.7, 2H)

4523
min
[397.0]
%

IIA69"

(R)-3-Hydroxy-1-naphthalen-2-y}-2-
oxopyrrolidine-3-carboxylic acid (2-
thiophen-2-ylethyl) amide

8.14 (t, J= 5.9, 1H), 8.09
~8.04 (m, 2H), 7.94 (d, J
= 8.7, 1H), 7.92 ~ 7.87 (m,
2H), 7.51 (dd, J = 10.9,
4.2, 1H), 7.47 (dd, J =
10.8, 4.2, 1H), 7.33 (dd, J
=5.1, 1.2, 1H), 6.95 (dd, J
=51, 3.4, 1H), 6.90 (d, J
= 2.5, 1H), 6.69 (s, 1H),
4.04 ~ 3.88 (m, 2H), 3.48
—3.35(m, 1H), 3.29 (d, J
= 5.9, 1H), 2.97 (t, J = 7.3,
2H), 2.63 — 2.52 (m, 1H),

213 (dt, /=12.8, 7.9, 1H)

4214
min
[381.0]
%




H Ho (R)-1-Ethyl-3-hydroxy-2-oxo-
chl or o- 5-f | uor obenzyl

wrf?ﬁg%égigggll/ 004608 -

pyrrolidine-3-carboxylic aC|d 3-
4.718 41 111 mn

2012/ 048
2) 4.819

10

15

20

25

30

35

am de
98 -

2) 4.799 FO mn

1) 3.122 mn
"AL119"
(S) - 3-Fl uor o- 2- oxo- 1- phenyl -

chl oro=83f| uor obenzyl ani de

F O ci

pyrrolidine-3-carboxylic acid 3-
2) 3.218 min [315.0]

10 Fo pefhkpthifigndsd®m N

WO

"Al 20"

IIA?OII

Br

L0

N—{ OH ©

H O
(R)-3-Hydroxy-1-naphthalen-2-yl-2-
oxopyrrolidine-3-carboxylic acid 3-

bromobenzyl amide

8.69 (t, J = 6.3, 1H), 8.05
(s, 1H), 7.95 (d, J = 9.7,
1H), 7.90 (dd, J = 8.0, 3.1,
2H), 7.55 — 7.44 (m, 3H),
7.44 —7.39 (m, 1H), 7.28
(s, 1H), .78 (s, 1H), 4.36
(dd, J= 15.4, 6.6, 1H),
4.26 (dd, J = 15.4, 6.2,
1H), 3.99 (t, J = 7.0, 2H),
2.70 - 2.56 (m, 1H), 2.18
(dt, J = 13.1, 7.8, 1H)

4629
min
[441.0]
%

"AT1"

0

S

(8)-3-Hydroxy-1-naphthaien-1-yl-2-
oxopyrrolidine-3-carboxylic acid 3-

bromobenzyi amide

8.69 (t, J= 6.4, 1H), 8.02
—7.98 (m, 1H), 7.95 (t, J =
7.5, 2H), 7.61 — 7.49 (m
4H), 7.45 (d, J = 7.3, TH),
7.41 (dd, J= 5.5, 4.2, 1H),
7.31(d, J=7.8, 1H), 7.26
(t, J=7.7, 1H), 6.82 (s,
1H), 4.40 (dd, J = 15.1,
8.8, 1H), 4.33 (dd, J =

15.3, 6.3, 1H), 3.86 (dd, J

= 16.3, 7.4, 1H), 3.79 (td,
J=8.8, 3.3, 1H), 2.69
(ddd, J=12.9, 7.5, 3.1,
1H), 2.34 (dt, J = 12.9,
8.5, 1H)

4.394
min
[439.0 +
442 0]
%

II'A72I|

Br

N

F
OH O

0
(R)-1-(2,4-Difluorophenyl)-3-

hydroxy-2-oxopyrrolidine-3-

N
H

carboxylic acid 3-bromobenzyl

amide

8.64 (t, J=65, 1H), 7.50
—7.44 (m, 2H), 7.44 —
7.37 (m, 2H), 7.26 (dd, J =
4.1,2.2,2H), 717 (t, J =
8.6, 1H), 6.75 (s, 1H),
4.35 (dd, J= 15.4, 6.5,
1H), 4.26 (dd, J = 15.4,
6.1, 1H), 3.81 — 3.66 (m,
2H), 2.64 — 2.56 (m, 1H),
2.22 -2.13 (m, 1H)

4.055
min
[425.0 +
427.0]
%

F 1)



N HO [
acid 3-

365. 0]

chl or o- 5- quorobenzyI

(R) - 3- Fl uor o- 2- oxo0- 1- phenyl -

am de

prepar ed anal ogously

(S) - 3- hy §¥®8)2 4’?7§%butyl 2- oxopyrrol i di ne- 3- car boxyl i ¢ aci

3-chl or o- 54| uor o-

benzyl
99 -

am de ("Al 21")- @5-
2012/ 048775PCT/ EP2011/ 004608 -

0 WO

(S)-1-(2-dinmet hyl am no- 1- net hyl et hyl ) - 3- hydr oxy- 2-oxopyrrol i di ne- 3-

10acid 3-chloro-5-f1 ||nrnhnn7\ll

m-de L" Al23") E C]

15 o

car boxylic

pyrrolidine-3-carboxylic
The foll owm ng conmpounds are

IaCT/EPZOI 1/004608

c

(S)- 1- ( 2-amAd8t fyl ) 73- hydr oxy- 2-exopyrr ol | #PR& “c%’r‘ blﬁ ﬁ109 act-886
3-chl or o- 5; or obenzyl {sldl, y fﬁﬁ min
(S) - 1- ( 2- dif met hy! et hy x@ﬁ)g 15194 |41=r79238carb Xyl ie dcid
3- chl oro-%-fl uofob I I N W37 (dd, J=12.2, [4 1.0]
2012/ 048775PCT/ EP2011/ 004 s, 0, 2H) 7.45-7.35(m, |,
(S) - 1-{ 3- dil r net hy! ar MiNiograpyl ) - 3- hydr oxy- 1Ak AT 62 dMnéHB- car boxy! |
aci d 's) 6.78 (s,”1H), 4.34 (dd, J =
(R)-1-(3-Chloro-4-fluorophenyl)-3- | 15.3, 6.6, 1H), 4.24 (dd, J
o =154, 6.1, 1H), 3.93 -
hydroxy-2-oxopyrrolidine-3- 3.82 (m, 2H), 2.62 — 2.51
carboxylic acid 3-bromobenzyl | (M, 2H), 2.11 (dt, /= 12.9,
, 7.7, 1H)
amide
10 Fa7g 0. 1 868 (L =64, 1H), 7.74 | 4124
o HO N ~7.65(m, 2H), 7.47 (dd, J | .
=7.3,2.1, 1H), 7.40 (dtd,
J=6.3,4.2, 2.1, 2H), 7.34 | [363.0]
N (d, J=9.3, 1H), 7.27 (ddd, | ,,
F J=8.5,48,21,1H),7.17 |
15 Ci (t, J=7.4, 1H), 6.73 (s,
(R)-3-Hydroxy-2-oxo-1-phenyl- | 1H), 4.33 (dd, J=15.1,
. . ) 6.7, 1H), 4.22 (dd, J =
pyrrolidine-3-carboxylic acid 3- 15.2, 6.3, 1H), 3.85 (dd, J
chloro-4-fluorobenzyl amide =8.5, 5.6, 2H), 2.62 -
2.53 (m, 1H), 2.18 —2.04
(m, 1H).
"AT75" 852 (t J=6.2, 1H), 7.75
20 O N —7.64 (m, 2H), 7.45 —
N 7.35(m, 2H), 7.33-7.14
< >_/ 0O (m, 6H), 6.68 (s, 1H), 4.33
(dd, /=15.0, 6.5, 1H),
(R)-3-Hydroxy-2-oxo-1-phenyl- | 4.27 (dd, J=15.0, 6.2,
L . . 1H), 3.92 — 3.79 (m, 2H),
pyrrolidine-3-carboxylic acid benzyl | 5 g5 _ 5 53 (m, 1H), 2.17
25 amide ~2.05(m, 1H)
"A76" HO (400 MHz, CDCl;) 0 [ppm] | 4.596
H‘QQN 7.60-7.55 (m, 1H),7.55 | .
Q\/ \O\ —7.47 (m, 1H), 7.42 (t, J =
5 ©o g | 35, 1H),7.23~7.17 (m, | [467.0+
d 1H), 4.51 — 4.33 (m, 1H),
_ 469.0 +
30 4.19 (td, J= 9.1, 7.0, 1H),
(R)-1-(4-Bromophenyl)-3-hydroxy- | 3.82 (t, J=8.7, 1H), 3.77 | 472.0]
2-oxopyrrolidine-3-carboxylic acid | (S, 1H), 2.78 (dd, /=128, | o,
_ 5.9, 1H), 2.29 (dt, J =
3-bromobenzyl amide 12.8, 9.3, 1H)

35



chl oro-5-fl uorobenzyl amde ("Al26") F 5 Cl

10('S) - 3- hydr oxy- 1- (3- hydr oxypropyl ) - 2- oxopyrrol i di ne- 3- carboxylic acid
3-chloro-_ 5-fl uorobenzyl am de ("Al 27") F 0

20( S) - 3- MRAPYKP4S7R 3- et hoxypr opyl ) - 2- oxopyr rol i di ne- 3- car DOYFPIL V%
3-chloro- 5-fluorobenzyl amde ("Al 28")-8& - 0

30( S) - 3- hydroxy- 1- ( 2- net hoxyet hyl ) - 2- oxopyrrol i di ne- 3-carboxylic acid
3-chloro-5- fl uorobenzyl amde ("Al29") F WD 2012/ 048775PCT/ EP2011/ 004608

- 1C11 - (_ m nnnf_hyl } - 3- hvdroxv-2- oxopvrral-dine cearb Xy| i C
acid 3- chloP875]t uorobenzyl am de (8 %4@?\1 , §DCs) 6 [ppm] Z785

(S)-1- (2-aget yl anifh deroxy ~oxop ¥ a1 4-af fB. %ﬂg% Xlyhinc acild 3-
chl or o- 5-fljuor obe L =7.49 (m, 2H),

(S)-141- (agetyl am opy11- 3- =(§r1o>3 QH&XOB%% of i |dFARO%-

25car boxyl ic acid 3- chI oro 5- gwrobenzyl H%ﬂ% ﬁSeﬁ 1% £12.0]

(S) - 3-hydr oxy- 2- ox | b l'ic @acid
S-S M T 6}'25’%% ngf’;’ RPAB-0 B et Sreparperoahy) 004608 -

102 - 2-oxopyrrolidine-3-carboxylic acid 1H), 3.80 (td, /=9.2, 1.2,

(S) - 1- (1H benzi ni dazg] ; 5-y1) 3; xy.- 2- ox Y Brdl (@i h8-13-&ar boxyl i ¢ acid
3- chloro-5-fl uor obe%i%o‘]é%ﬁ}'&g’lewsggéﬂﬁf Jg:) ?éb'zf(c?gd(t‘j‘j 152
6.9, 1.2, 1H), 2.25 (dt, J =

12.7, 9.4, 2H)
10 "A78" (400 MHz, CDCl3) © [ppm] | 3.624
,ﬁ 7.69-7.58(m, 2H), 7.18 | .
(dd, J=5.1, 1.1, 1H), 7.15

\©\ —7.04 {m, 2H), 6.96 (dd, J | [349.0]
=51, 34, 1H), 6.87 (d, J %
=26, 1H), 417 (td, /=

. (R)-1- (4-Fluorophenyl) -3-hydroxy- | 9.2, 7.0, 1H), 3.79 (dd, J =

: . 9.2, 8.1, 1H), 3.58 (s, 1H),
2-oxopyrrolidine-3-carboxylic acid 3.55 (q. J = 6.6, 2H), 3.07
(2-thiophen-2-ylethyl) amide {t, J=6.8, 2H), 2.80 ~

2.64 (m, 1H), 2.25 (dt, J =

12.8, 9.3, 1H)

8.65 (s, 1H), 7.70 (d, J =

8.2, 2H), 7.45 (d, /=121,

OHS
20 QJ 1H), 7.43 (s, 3H), 7.26 (d,
J=38 2H), 717 (t, J =

llA?gll

7.1, 1H), 8.73 (s, 1H),
4.34 (dd, J = 15.1, 6.5,
1H), 4.24 (dd, J = 15.5,
(R)-3-Hydroxy-2-oxo- 1 phenyl- 1 6.1, 1H), 3.85(t, J = 6.7,

idine-3- ‘o 2 2H), 2.56 (dd, J=13.0,
25 pyrrolidine-3-carboxylic acid 3 6.4, 1H), 2.19 — 2.05 (m,

bromobenzyl amide 1H)

"A80" 8.68(t, J=6.4, 1H), 7.90 | 4.547
(t, J=21, 1H),7.62 (dd. J | _.
Br N/@ =8.0, 1.7, 1H), 7.42 (ddd, { ™"
o | /=7.9,7.2,2.1, 3H), 7.30 | [423.0 +

N - 7.22 (m, 3H), 6.77 (s,

30 H ) OH o 1H), 4.34 (dd, J = 15.4, | 4240
6.6, 1H), 4.24 (dd, J = %

(8)-1-(3-Chlorophenyl)-3-hydroxy- 15.4, 6.1, 1H), 3.92 — 3.79

2-oxopyrrolidine-3-carboxylic acid | (M, 2H), 2.63 —2.52 (m,
_ 1H), 2.12 (dt, J = 13.0,
3-bromobenzyl amide 7.8, 1H)

35



(S)-

ylic acid 3- chloro 5-fl uor obenzyl

(S)-3-hy

ne303- ca%ox llzl c aC|
2012/ 048775PCT/ EP2011/ 004608 -

103 - -8

am de ("A136"

1- ( 3- car banoyl phenyl ) - 3- hydr oxy- 2- oxopyr roli di ne- 3-carboxylic acid

3- hydr oxy- 2- oxo- 1- ( 2- oxo- 2, 3-di hydr o- 1H i ndol1- 5-yl ) pyrrol i di ne- 3- car box
amde ("Al 35') HNO OH O
14(8) 2,2,2-trifluoro-1- fornylaninonet
d 3-chl or o- 5- fluorobegzyl

ﬂ{mi’iweoawsol i di

3-chl oro-5- quorobenzyI amde ("Al 37") C 5 10
1- (2- car bar |.|t||yi)-3-i|ydlgxy-2-uxupyl -0 Q_- 1=, C R
3- chl or o- 51 ﬁﬂ obenzyl am 38") C J ¥7H i
{2-1(S)-3-(3-chl ¢ro- SEqua enmxyl ¢ar banoy|l y pyfrml i di n-1 -yl
ket hyl } car bamat e ("A ) a&HO %ﬁ'l QHP & 9&H [438.7 +
1- (3-cyanophenyl) 3=t y-2-d¥0pyal§F(m n 78 I# % id §-ChlorP-5-
f1 uor obenzyl am de ( E44") WD 201X 048775h }/ 44010]- I
10 1- (- cyanophenyl) - 3- hydr oxy- 2- oxopyr red 5 (dHC Q%d
3-chloro-54 fluon nzyl BraiodRefvYed-Avdrbxy-
1- (4- cyanophenyl gﬁ MJr-ox oxyo)gg-r r?c(i)l |y ;373 Cgﬁgﬂg@ %2%(“2I d 3-chl orlo- 5-
15f | uor obenzyl  afi &@xemﬁfm@m? “3carbexylic acid ] >
1- (3- am no-3- oxopr OQ¥chN2LﬁL%réﬂ@n9ﬁl%nﬁdé| u %pﬂ%@l fr‘rgtt r{yl1] -9 hydr oxy-|2- oxo
pyrrolidin :"’-2 cafthoxam de (",
N-[ ( 3- chl of 6282} Il uor opheny! Jyet -3-hydr3§ 31t s %E*Q¥Véﬁlno$0§ﬁoxopropy
1] - 2- oqp yfrolidine-3: carboxamn{del ("AL45") 36 (p3H) b Y= in
2012/ 048775PCT/ EFEZOll 004608 HO 6.6, 1H), 7.16 (dd, J =
1- ( 4- ani no{ 4- oxol [ (3- chbor o- uof dPpheh Cﬁ%%ﬁﬁwgss hydB8%9} 2-loxopy
rrolidine-3- carbokan A146"), 5 1H), 4.42 (dd, J = 3
N-[ (3- chl of o- 5- f | uor opfiehyl ) met hy11- 3- hydr p& ﬂﬂz4§ dh%Fanlnof 4
oxobut yl ] - 2-ox?pyrE@hLdvmlmBmopﬁéMQmanld SAQ 71h), 3.84 — 3.67
1- (2- cyanoet hyl) 3}/ OXO;%Ycrer|3' di neta-24r BéRy13.86 fvi d 13- chl or g- 5-
10f | uofobenzyl  ani de rRfyrgoyoRyrtolidine-3- 1 1H), 2.17 (dt, 7 13.0,
carboxylic acid 3-chloro-2-fluoro- | 7.6, 1H)
benzyl amide
| "A83" N\N 8.69(t,J=6.0,1H),7.73 | 2.188
— /@ ~7.63 (m, 2H), 7.40 (dd, J |
O‘g N =10.8, 5.3, 2H), 7.17 (¢, J
20 - ‘ =74, 1H),6.75(s, 1H), | [317.0]%
N—( on© 4.51(dd, J=16.1, 6.1,
0 1H), 4.42 (dd, /= 16.1,
(S)-3-Hydroxy-2-oxo-1-phenyl- | 5.8, 1H), 3.92 - 3.76 (m,
- . 2H), 2.59 — 2.52 (m, 1H),
pyrrolidine-3-carboxylic acid (5- 2.45 (s, 3H),; 2.12 (dt, J =
methyl-1,3,4-oxadiazol-2-ylmethyl) | 13.0. 7.9, 1H)
25 amide
"AB4" 8.45(t, J=6.1, 1H), 7.74 | 3.541
—~7.66 (m, 2H), 7.46 — min
7.37 (m, 2H), 7.25 (d, J =
5.1,1H), 7.22 -7.14 (m, | [331.0]
1H), 8.79 (d, J=5.1, 1H), o
30 6.64 (s, 1H), 439 (dd, J= |
(S)-3-Hydroxy-2-oxo-1-phenyl- | 15.2, 6.4, 1H), 4.33 (dd, J
. . _ =154, 6.4, 1H), 3.84
pyrrolidine-3-carboxylic acid (3- (ddd, J=14.2, 9.2, 3.7
methylthiophen-2-yimethyl) amide | 2H), 2.60 —2.52 (m, 1H),
2.16 (s, 3H), 2.09 (dt, J =
12.9, 8.5, 1H)

35




1- (3-cyanopropyl) - 3- hydroxy- 2- oxopyrrolidine-3-carboxylic acid 3-chl oro-5-

fl uor obenzyl

LT

3- hydr ox
3-chloro

am de ("A149")
yl pyridin-3-yl)-2-oxopyrrolidine-3-carbpxylif, phiashs

am de ("A152") d

zyl

3- hydr oxy- 2- oxopyrrol i di ne-1, 3-di carboxy8%e aci d 3-(3-chl oro-5-fl uorobenzyl

am de)-1-ethyl amde ("A 53") WD 20121048775PCT/ EP2011/ 004608 - 106 - C
3- hydr oxy- 2- oxopyrrolidine-l 3-di carboxylic acid 3-(3-chloro-5-fl uorobenzyl
10am de) - 1phepyh—am-de "A154 }
3-azi do- N [( g§hl I5 fI uor op ) met hy j’ tog%i pg'ang?(ﬁjy rgo?‘?%ll ng- 3-
car boxam de (" A155% 02 td,J min
3- hydr oxy- 2- oxo- 1- p- to yl pyr oI e- 3- carbgkﬁlL%3 40(dd
3-chl oro-5{fl uor pben Jamy de (" A156") Q ) 718 (t, | [318.0]
2012/ 04877%PCT/ EP2011/ 0046980 107 - 4, 1Hj), 676(3 1H)
1- car kanoyl net hy1l- 3- hydr &y- 2- oxopyrrol | i di fi 9@37%'9?)@(91 %% aciid 3-chl aro- 5-
f | uor obenzyl am ge (SﬁﬁlBYdrprE oxo-13fghenyl- 4 (d 1
(33)-1-[(19)-2-am nopy'lrr hg 1 %58?(95%831] I\@F( g”bﬁl? 83§QI or aphenyl ) et hyl
]- 3-hydroxy-2-oxopyftTroll Car oxam’\%%@ ?
(33)-1-[ (1R) - 2-ami no-(thiavet E\yfllmﬂhyi)(amtdlayl | - N {18 8dte ¥ Foile? 5? 4 NIBr ophenyl )met hy
11- 3- hydr')x;":g T OXOpYyTrT oH-eine-—3——carboxam-ade Mtn \
253- hydrox{-é— X0- -fl uor ophenyl ) pyrr ol ﬂ&é%? 1 I|c acid
3-trifjyoro- metl SquorI am de (! ) pp
3- hydroxy- 2- oxo- i ne- 3- car bp
3,5-(bistrifluorometyyl enzyl am de ("Al é%? Fb ng conpounds
(are obtai ned anal 0108 - No. Struc ‘E % (400 N+%,
DVEO-d6) 61 [ ppm [whit —740m2H)733 dd, J
(S)-3-Fluoro-2-oxo-1-phenyl- =5.1,1.2,1H),7.23(t, J =
- o 141H)684&M,J=51,
15 pyrrolidine-3-carboxylic acid (2- 3.4, 1H), 6.89 (d, J = 3.4,
thiophen-2-ylethyl) amide 1H), 3.97 (dd, J = 9.2, 3.3,
1H), 3.92 (dd, 4 = 6.2, 3.4,
1H), 3.48 — 3.37 (m, 2H),
298(t,4=7.3,2H), 2.77
—2.62(m, 1H), 2.47 -
2.35 (m, 2H)
20 "A87" 8.68(t, J=6.3, 1H), 7.90 | 4.487
Q t, J=2.1,1H),7.62 (ddd, | .
Br N J=8.3,2.1,0.8, 1H), 7.48
ci | ~7.44 (m, 1H), 7.44 - [422.8 +
N 7.38 (m, 2H), 7.31-7.20
H \ OHO (m, 3H), 6.78 (s, 1H), 4.34 | 42481
( © (dd, J=15.3,6.6, 1H), | %
: 25 (R)-1-(3-Chlorophenyl)-3-hydroxy- | 4.24 (dd, J = 15.3, 6.1,
2-oxopyrrolidine-3-carboxylic acid | 1H), 3.92 —3.77 (m, 2H),
_ 2.64 —2.53 (m, 1H), 2.12
3-bromobenzyl amide (dt, J = 13.0, 7.8, 1H)
"A88" 8.63 (t, J=6.3, 1H), 7.51 | 4.075
F —-7.36(m, 3H),7.30(dd, J | __.
F N o N =10.7,39, 1H), 720- | ™"
30 H 7.13 (m, 2H), 6.78 (s, 1H), | [399.0]
cl 4.41 (dd, J = 15.6, 6.4, y
F | 1H), 4.34 (dd, J = 15.6, °
(R)-1-(2,4-Difluorophenyl)-3- 6.1, 1H), 3.84 — 3.66 (m,
hydroxy-2-oxopyrrolidine-3- gll)‘ ' 42 ;1153)('12‘;’7 (:i§d8 J
- carboxylic acid 3-chloro-2-fluoro- | = 13.0, 8.2, 7.0, 1H)

benzyl amide




"Al162"
m' n

(S) 1- (4%

0 8.82 (t, J=6.3, 1H), 7.76 4.57 ...- HO-7.70 (m 2H), 7.53 (s,
411H 0 1H), 7.51 (s, 2H), 7.43 (d, J =9.5,1H), 7.28 - 7.22 [415] (m
4.46  F FF (dd, J=15.8, 6.7, 1H),  pcrmpao1ne0dsos
%%rzlék%enyl) 3- hydroxy- 4.32 (dd, J= 15.9, 6.0,
>-oxopyrrolidine-3-carboxylic acid 1H),- 9084 (t, J= 6.8, 2H),
3-fluoro-5-trifluoronethyl benzyl 2.63- 2.54 (m 1H), 2.12 am de (dt, J=

13.1, 7.6, 1H).
4.1, 3H),

1H),

4.55

10

15

20

25

30

35

1 (s,

"A163" 8.90 (t, J=6 3, 1H), 7.96 5.09 F FN (d, J=
—z"ég_? A S ofatm—7—70 (lls.egi@?:?&ﬁql;l), -7_.7§0 %04 6.
4 . —7.63 (m, 2H), 7.63 - -
o Ay 6.8, 1H), 7.30 (t, J= 6.5, | [438.7+4
1H), 7.18 (t, J=7.9, 1H), 40.0]
6.78 (s, 1H), 4.40 (dd, J = '
15.5, 6.3, 1H), 4.32 (dd, J | %
(R)-1-(4-Bromophenyl)-3-hydroxy- | - 15.6, 5.8, 1H), 3.87 —
2-oxopyrrolidine-3-carboxylic acid | 3-80 (m, 2H), 2.62 - 2.53
_ (m, 2H), 2.12 (dt, J = 13.0,
3-ch|oro-2—ﬂu0robenzyl amide 7.7, 1H)
"A90" 8.02 (t, J=6.0, 1H), 7.38
—-7.31(m, 3H),7.26 (t, /=
6.8, 3H), 6.94 (dd, J=5.1,
3.4, 1H), 6.90 (dd, J = 3.4,
1.0, 1H), 6.45 (s, 1H),
4.48 (d, J=15.2, 1H),
(R)-1-Benzyl-3- hydroxy—2 -oxo- | 4.36(d, J=15.2,1H),
3.40 (ddd, J=14.0, 10.2,
pyrrolidine-3-carboxylic acid (2- 4.9, 1H), 3.30 — 3.16 (m,
thiophen-2-ylethyl) amide 3H), 2.95 (t, J= 7.4, 2H),
2.37 (ddd, J=12.9, 7.7,
3.5, 1H), 1.93 (ddd, J =
13.0,8.7,7.0, 1H)
"AG1" 8.02 (t, /=6.0, 1H), 7.37
—7.31 (m, 3H), 7.27 (dd, J
=10.2, 4.6, 3H), 6.94 (dd,
N0 J=5.1, 3.4, 1H), 6.89 (dd,
OH J=23.3,1.0,1H), 6.45 (s,
e} 1H), 4.48 (d, J = 15.3,
(8)-1-Benzyl-3-hydroxy-2-oxo- 1H), 4.36 (d, J=15.2,
1H), 3.46 — 3.38 (m, 2H),
pyrrolidine-3-carboxylic acid (2- | 3.30 - 3.18 (m, 4H), 2.95
thiophen-2-ylethyl) amide (t, J=7.4, 2H), 2.37 (ddd,
J=12.8, 7.6, 3.4, 1H),
1.93 (ddd, J=12.9, 8.7,
7.0, 1H)
"A91a" |  (8)-3-Amino-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid (3-
chloro-5-fluorobenzyl) amide
1) HPLC
2)
LC-MS; rt;
[M+H+]




FF F F (dd, J= 15.9, 6.7, 1H), (S)-1-(4-Fluorophenyl)-3-hydroxy- 4.40
(dd, J= 16.0, 6.0, 1H, 3.90 - 3.79 (m 2I-1),
2- oxopyr | dipne- 3- carboxylic acid 2.64 - 2.54 (m 1H) 046
3, 5-bi st 50 blePan: hyl benzyl ani de (dt, J= 13.0, 7.5, 1 BRI
8.81 (t, J=6.3, 1H), 7.70 4.48 (t, J9U1-6, 1H), 7.68(d, J nin; HHO =
1.0, 1H), 7.52 (d, J= [397] 0/ 2H), 7.43 (d, J= 8.8, 4.7.8, 2H),
7.21 - 7.12 (m 1H), FF
"AQ2" = 8.27 (t, J=6.1,1H), 7.69 | 1) 3.342
/ (dd, J=8.7,1.0,2H), 7.47 | .
o —7.33(m, 2H), 7.17 (t, J =
N@ 7.4, 1H), 6.67 (s, 1H), 2)
HN : 6.07 (d, J= 3.0, 1H), 5.96 [313.1]
OHgy (dd, J=3.0, 1.0, 1H), 4.22 '
5 o (d, J = 6.0, 3H), 3.94 —
(8)-3-Hydroxy-2-oxo-1-phenyl- | 3.73 (m, 2H), 2.60 - 2.55
pyrrolidine-3-carboxylic acid (5- | (M, 1H), 2.21 (s, 3H), 2.15
_ - 2.03 (m, 1H)
methylfuran-2-ylmethyl) amide
"A93" 8.23(d, /=54,1H),7.69 | 1)3.326
(dd, J=8.7,1.0,2H),7.45 | .
10 (d,J=18 1H) 7.44— | ™n
7.37(m, 2H), 717 {t, J= 2)[313]
7.4, 1H), 6.63 (s, 1H),
6.24(d, J=1.8, 1H), 4.24
(dd, J=5.9, 2.6, 2H), 3.90
(S)~3-Hydroxy-2—oxo—1-phenyl- -3.78 (m, 2H), 256 —
15 pyrrolidine-3-carboxylic acid (3- | 2.53 (m, 1H), 2.13-2.03
, (m, 1H), 1.97 (s, 3H)
methylfuran-2-ylmethyl) amide
"A94" 8.52 (t, J=6.2,1H),7.70 | 1) 3.666
(dd, J=54,3.4,2H),7.44 |
—7.37 (m, 2H), 7.22 -
7.14 (m, 1H), 6,94 -6.90 | 2)3.762
(m, 1H), 6.76 (s, 1H), 6.66 | _.
20 (s, 1H), 4.45-430(m, |™"
2H), 3.93 - 3.78 (m, 2H), [331.0]
(8)-3-Hydroxy-2-oxo-1-phenyl- 2.56-2.51 (m, 1H), 2.13
pyrrolidine-3-carboxylic acid (4- (151-’|)3H)' 2.12-2.05(m,
methylthiophen-2-ylmethyl) amide
25 "A95" 8.48(, J=6.2,1H),769 | 1)3.653
(dd, J=8.7, 1.1, 2H), 7.44 min
—7.36 (m, 2H), 7.23 -
7.09 (m, 1H), 6.71(d, J= | 2)2.553
3.3, 1H), 6.65 (s, 1H),
6.63~ 654 (m, 1H), 4.44 | 13312
(8)-3-Hydroxy-2-oxo-1-phenyl- —4.28 (m, 2H), 3.92 ~
30 o 3.76 (m, 2H), 2.57 — 2.51
pyrrolidine-3-carboxylic acid (5- {(m, 1H), 2.36 (d, J = 0.8,
methylthiophen-2-yimethyl) amide | 3H) 2.15 —2.04 (m, 1H)
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6.78 (s, 1H), 4.47 (dd, J= (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 16.0, 6.8, 1H),
4.32 (dd, J pyrrolidine-3-carboxylic acid 3- = 15.8, 6.0, 1H), 3.86 (dd,
fluoro-5-trifluoromethyl benzyl J= 8.3, 5.7, 2H), 2.58 (dt, ] =6. 7,
5.8, 1H) ,“'(5 GG 32131, 7.6 1M “ALS B F N W%m"gﬁ%“é‘“?t, J=
6.4, 1H), 7.96 (d, J= 6. 2, 3H) 7.69 (dd923= 8.7, 1.0, 2H), 7.40 (dd,
5.3, 2H), 7.17 (t, J= 7.4, 1H), 6.80 (s, 1H), 4.55 (dd, Jr- 15.9, 6.6, 1H),
4.40 (dd, J= 15.9, 5.9, 1H), 3 92 - 3.77 (m 2H) 2 58 (ddd J- 12.0, 7.4,
4.4, 1H), 232 4dt—3=13.0 6—H)- ..J—-_— 47 Pt
() - 3- Hydr 5x5:96- bxo- 1- phenyRpyr pal i di ne-3- &6}1 E %7183 1) 4.352
bi strifl uofonethyl benzyl 3, 5- " [| min
‘ D (O e
F 3 o | =82, 1H),725 (ddd, |2)4.344
J=8.1,20,0.8, 1H), 7.07 min
(tt, J= 9.4, 2.4, 1H), 6.97
5 F (dd, J = 8.6, 2.1, 2H), 6.82 | [381.0]
(8)-1-(3-Chiorophenyl)-3-hydroxy- | (s, 1H), 4.38 (dd, J = 15.8,
2-oxopyrrolidine-3-carboxylic acid | 8.7, 1H), 4.24(dd, J =
15.8, 6.1, 1H), 3.92 - 3.80
3,5-difluorobenzyl amide (m, 2H), 2.63 —2.54 (m,
1H), 2.13 (dt, /= 13.0,
7.6, 1H)
10 "AQ7" 8.77 (t, J=6.3, 1H), 7.90 | 1) 4.888

O
_ (t,J=2.1, 1H), 7.62 (ddd, |
N 16 N J=83,21,0.8, 1H), 7.45
cl g O_CI (d, J=2.0, 1H), 7.43 (t, J |2)3.373
=61, 1H), 7.31 (d, J =

1.9, 2H), 7.25 (ddd, J =

8.0,2.0,08, 1H), 6.82 (s, | [415.0+

min

416.0
2-oxopyrrolidine-3-carboxylic acid | 6.7, 1H), 4.23 (dd, J = 16.0]
7, 6. 94 -3.79
3,5-dichlorobenzyl amide 251 72,H6)0,2.16};) ’_32_ 54 (21
1H), 2.21 — 2.08 (m, 1H)
"AQ8" OHQ 8.73(t, J=6.4,1H), 7.76 | 1) 3.930
A —7.67 (m, 2H), 7.30 - o
20 N N 7.19 (m, 2H), 7.06 (it, J =
H F 94,23 1H), 7.02-6.93 | 2)3.935
O (m, 2H), 6.78 (s, 1H), 4.38 | .
(dd, J=15.8, 6.7, 1H),
F F 4.24 (dd, J=15.9, 6.0, [365.0]
S)-1-(4-Fluorophenyl)-3-hydroxy- | 1H), 3.84 (dd, J=8.0, 5.7,
(SH-¢ - phenyl) y y 2H), 2.59 (dt, J = 11.9,
25 2-oxopyrrolidine-3-carboxylic acid | 57, 1H), 2.12 (dt, J =
3,5-difluorobenzyl amide 13.0,7.6, 1H)
"AQQ" OHQ 8.74 (t, J=6.4, 1H), 7.77 | 1) 4.566
..... { ~ 768 (m, 2H), 745 (t, J= |
N N 1.9, 1H), 7.32 (d, J= 1.9,
5 o | 2H), 7.28-7.22 (m, 2H), | 2) 4.563
30 6.78 (s, 1H), 4.36 (dd, J= | .-
- 15.7, 6.7, 1H), 4.23 (dd, J
Cl =15.7, 6.0, 1H), 3.90 - [397.0 +
(S)-1-(4-Fluorophenyl)-3-hydroxy- | 3.79 (m, 2H), 2.61-2.52 | 494 1

2, =13.
2-oxopyrrolidine-3-carboxylic acid g.ms 11}3)’ 11 (dt, J=13.0,

3,5-dichlorobenzyl amide
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HN H2 O (S)-3-Am no-2-o0xo-1-phenyl pyrrolidine-3-carboxylic acid 3-

chl or o- 5-fl uor obenzyl amde 8.74 (s, 1H), 7.69 (d, J= = 8.0, 2H), 7.39 (t,
J7.9, 2 7.28 (d J=8.7, 1H), 7.17 (dd, J= 14.5, 7.2,

9.3, 1H), 912‘146’013365 J= 15.7, 6.2, 1H), 4.26 (dd, J= 15.7, @%E‘szgﬁq""g‘g’ssg ;
3.78 (m 2H), 2.57 (br. s, 2H), 2.06 (dt933= 12.7, 7.8, lH) 3.53 mn [362]

"AL167" 41N -. CCHNOH O
(R) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid

Ch| or 0- 5- f|||nrnh' n7\ll ::m rln ' 3 8- 7&{1;1 1= 63 1I_l\ Jeg (rlrl1 = 871
1.0, 2H), TAMAIY 38 (m 2@HS7. 27 (dt, J Bg ;ﬁe‘im I—7|)':.:’,?.21 %%ZJ@ (m
oH), 7.12 { 7.08|(m 1 7(12 (s, 1H), 4.3 i 42 " 7,mibH), 4. 24

(dd, J= 15J7 6.1, 1H,N (dt,

J = 13.1, i 1M . 4 36 EO| 1 H) Vi 247 "o 3\%2NI-12 0
(R) - 3- Ami np- 2- 0x0- nyI g)rrol i d -car@wmhm £89 @d3r= min

chl org- 5-f | uor obénx amide 8.77 (g 1H), 7158 6(@Ed1H)4.24 ®d8/=2H), 7,40 |(t,
J=8.0, 2H|, 7.30 - 7.25 (m 1H), .22 - 7| mﬁ@ﬁaﬂgymsgs(g%%?-(dwﬁ L2h 3
1H), 4.35 (dd, J¥ 1%&)&-H6dbx Q_ld)(@1 h%?,(dd 8.05.718Hp 2 M, -3.89 - 3.81
(m 2H), 2[14 -2 @i @rg d . 362i1HAa®33“20?(r01d) H\ N o \\ |+ N
\\ N (S)- 3- Azi doP!r ?JB?B“SI 5ﬁr€ﬁ§9¥“ﬁ)ﬁ° *?di he- 3- carboxyl i ¢ add |3-

chl or o- quoroanzyl @mhg@,bgngﬁame 1H), 7.69 (d, J= 7.7, 2H)|, 7.46 - 7.40
(m 2H), 7.31 (d 26 - 718 (m 2H) 7 Q9

"A101" OHO 874 J=6.4, 1H), 7.70 | 1)4.431

0 | AN { (dd, J=87,1.0,2H),7.45 | .
\ N (t, J=1.9, 1H), 7.44 —
X cl  |7.36(m, 2H),7.32(d, J= |2)4.451
19,2H),7.18 (¢, J=74, | .

1H), 6.77 (s, 1H), 4.37

¢l (dd, J=15.6, 6.7, 1H), [379.0 +
(8)-3-Hydroxy-2-oxo-1-phenyi- 4.23 (dd, J = 15.7, 6.0, 381,39
13 pyrrolidine-3-carboxylic acid 3,5- | 1H), 3.90—3.78 (m, 2H), '
_ _ 2.63—2.53 (m, 1H), 2.12
dichlorobenzyl amide (dt, J=13.0, 7.7, 1H)

"A102" oHO 876(t J=6.3, 1H), 7.80 | 1) 4.630

..... { (t J=2.1,1H), 762 (ddd, |

\ N | J=83,21,07, 1H), 7.44

Y -F | @, J=82, 1H), 7.30 - 2) 4.624

20 Cl—¢" \ 7.22 (m, 2H), 720 (5, H), | .

7.09(d, J=19.6, 1H), 6.82
{8)~1-{3-Chlorophenyl)-3-hydroxy- (s, 1H), 4.37 (dd, J =_15'8’ [397.0 +

6.7, 1H), 4.24 (dd, J = 399.0]
2-oxopyrrolidine-3-carboxylic acid | 15.8, 6.0, 1H), 3.93 - 3.81 ’
) £ . {m, 2H), 2.63 — 2.54 {m,
3-chloro-5-flucrobenzyl amide 1H), 2.18 — 2.08 (m. 1H)
25 "A103" OH O 873, J=6.41H),7.79 | 1)4.245
- 7.64 (m, 2H), 7.26 (ddd, min

J=12.3,7.1, 2.1, 3H),
7.20 (s, 1H),7.10(d, J= | 2) 4.354

“F 19.3, 1H), 6.77 (s, 1H), in
4.38 (dd, J= 15.8, 6.7,

1H), 4.24 (dd, J= 15.8, | [381.0]

(S)-1-(4-Fluorophenyl) 3 -hydroxy- | -1, 1H), 3.94-3.73 (m,
2H), 2.64 — 2.53 (m, 1H),
2-oxopyrrolidine-3-carboxylic acid | 2. 12 (dt, J= 13.1, 7.7, 1H)

30

3-chloro-5-flucrobenzyl amide J
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(d, J=8.6, 1H), 4.36 (dd, J= 11.5, 6.2, 2H), 3.92 (d, J= 7.5, 3H), 1.23
(s, 3H. 5.11 mn [388] "A1L70" C\ /NN CGMNMN 8.62 (t, J=6.0, 1H), 8.01
(s, OH), 7.63 (s, 11-1), 7.45 (t, J=7.0, 1H, 7.30 (t, 7.18
(t, J=7. éYoiqlﬁfS"W%g (s, 1H), 4.39 (dd, J= 15.2, 6.1, 1H), PQP6’ %2”(‘@@46‘53_
15.6, 6.2, 1H), 3.68 (dd, J= 14.7, 5.9,- 24, 259(dd J=28.9, 4.3, 1H),
2.17 - 2.07 (m 1H. 3.12 mn [367] HNHO O 0 (S)- 3- Hydroxy-1-(1-nmethyl - 1H
pyrazol - 4-y1) - 2- oxopyrrolidi ne- 3- carboxylic acid 3- chloro-2-fluoro- benzyl
am de "Al71" F | n 8 57 (t J -- 6 1H) 709 -7 02 (m 697
(d, J 2.70[ B4 =67, 7 (s, f 87?ét22]'64'41'@777(2§0d 13 Do ®g,
6.8, H OO 1H)), 421(dd r1N9 5.9, 1 §
(S) - 3- Hydr oxy- 1- ( 2- net hog Ftﬂ'@/l - I
2-oxopyrrolri di ne{3-cat ic 8cid ¥ “2) 1599 (d J @ 2)4.019
3, 5-di fl uot obenzylr-adf 6.87(d, J= 88 1H min
(s, 1H), 4.37 (dd, J= 159
3 cr 6.7, 1H), 427 - 4.19 (m, | [421.0]
407 2y 144 5H), 3.82 — 3.74 (m, 2H),
(8)-1-(2,3-Dihydrobenzo-1,4 2.50 - 2.51 (m, 1H). 2.07
dioxin-6-yl)-3-hydroxy-2-oxo- (dt, J=12.9, 7.6, 1H)
pyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide
10 "A105" Q 871( J=6.4, 1H),7.40 | 1)4.082
- (d, J=2.2, 1H), 7.27 (dt, J min
Nho »N =8.7, 2.1, 1H), 7.20 (s,
H™" 4 Yy, | 1H),7.09(d J=8.9, 1H), | 2) 4.044
F > 7.04 (dd, /=8.5,2.2, 1H), min
v | 6.94(d, J=8.5 1H), 6.73
15 cl O/ | (s, 1H), 6.02 (s, 2H), 4.37 | [407.0]
(dd, J=15.8, 6.8, 1H),
: =15.8, 5.
(8)-1-Benzo-1,3-dioxol-5-yl-3- 15)3 ‘._(,)d-f.jg {dd1 J 3'7?59'6.1
hydroxy-2-oxopyrrolidine-3- 2H), 2.61 - 2,52 (m, 1H),
carboxylic acid 3-chloro-5-fluoro- 2.08 (dt, J=12.9,7.6, 1H)
20 benzyl amide
"A106" 8.85(dd, J=4.2, 1.7, 1H), | 1) 3.027
8.79 (t, /= 6.4, 1H), 8.36 min
(d, J=7.6, 1H), 8.32 (dd,
J=92 25 1H), 812 (d, |2)3.099
N J=25 1H),8.05(d, J= min
9.2, 1H), 7.53 (dd, J= 8.3,
25 4.2, 1H), 7.28 (dt, J= 8.8, |[414.0]
) 121, 1H),7.22 (s, 1H),
(8)-3- Hydroxy -2-ox0-1-quinolin-6 7.41(d, J=9.7, 1H), 6.87
ylpyrrolidine-3-carboxylic acid 3- | (s, 1H), 4.39 (dd, J = 15.8,
£ . 6.6, 1H), 4.26 (dd, J =
chioro-5-fluorobenzyl amide 15.8, 6.1, 1H), 4.05 — 3.96
(m, 2H), 2.64 (dt, J=6.9,
30 5.8, 1H), 2.20 (dt, J =
13.0, 7.6, 1H) J
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1H, 1.98- 1.89 (m 1H. “A172" O 8.72 (t, Jr 6.4, 1H, 7.60 4.42 400
-755(m 2H) 7.27 (dt, J =8.8, 2.2, 1H), 7.20 (dd, J nin [377.3]
4.9, 3. 7.10 (d, J oOH—97 1H), 6.73 (s, 1H),
(S)-3- HyéNQ) 294893%-1-p-tol yl - 4.37 (dd, J= 15.8, 6.7, PCT/EP2011/004608
pyrrolidine-3-carboxylic acid 3- 1H), 4-23-(dd, J= 15.8,
chl or o- 5-fl uor obenzyl amde 6.0, 1H), 3.82 (dd, J = 7.5, 6.1, 2H, 2.
- 2.54 (m 1H) 2.28 (s, 3H), 2.10 (dt, J=13.0, 7.6, 1H). "A173"
8.55(t, Jr 1H) 7_76410 (dt — J=88_ 2 2 1|_|) 7 18 mn
"A1d7" 859 (f, J=6.4.1H), 731 | 1) 2.869
—7.23(m, 1H). 7.19 (s, min
1H), 7.09 (d, J = 9.8, 1H),
6.46 (s, 1H), 4.36 (dd, J= | 2) 2.950
16.7,6.8, 1H), 421 (dd, J | .
=15.8, 5.8, 1H), 2.76 (s,
S (S)—3~Hydroxy- -methyl-2-oxo- | 3H), 2.45-2.40 (m, 1H), | [301.0]
pyrrolidine-3-carboxylic acid 3- 2.00-1.88 (m, 1H)
chloro-5-fluorobenzyl amide
"A108" 8.57 (t, J=6.4, 1H), 7.26 | 1) 3.482
(dt, J=838,2.2 1H), 718 | .
10 F Nio' (s, 1H), 7.13-7.01 (m,
H N 1H), 6.44 (s, 1H), 4.36 2) 3.504
0 (dd, J = 15.8, 6.8, TH), min
4.21 (dd, J = 15.8, 6.0,
Cl 1H), 3.27 —3.16 (m, 1H), | [329.0]
(S)-3-Hydroxy-2-oxo-1-propyl- 3.11 (dt, J=13.5, 6.8,
pyrrolidine-3-carboxylic acid 3- } ';)4 %déc‘iz —Jz.—'.sfs(?‘g; ';)-
15 chloro-5-fluorobenzyl amide 6.9, 1H), 1.47 (h, J=7.3,
2H), 0.80 (t, J = 7.4, 3H)
"A109" 0 9.79 (s, 1H), 7.80 —-7.69 | 1) 3.689
N (m, 4H), 7.34-7.24 (m, | .
N HO 4H), 7.08 (dd, J = 10.8,
H o 4.2, 1H), 7.02 (s, 1H), 2) 3.653
20 F 3.89 (dd, /=8.2,55 2H), | .
(S)-1-(4-Fluorophenyl)-3-hydroxy- | 2.76 — 2.61 (m, 1H), 2.19
2-oxopyrrolidine-3-carboxylic acid (dt, J=13.1.7.7, 1H) [315.0)
phenyl amide
"A110" 0 10.11 (s, 1H), 7.90 (s, 1) 2.516
N 1H),7.73 (dd, J=9.1,4.9, | .
25 [}I?——N HO 2H), 7.59 (s, 1H), 7.25 (t,
N H o J=8.9, 2H), 6.87 (s, 1H), |2)2.576
F 3.88 (dd, J=12.2, 5.5, .
(S)-1-(4-Fluorophenyl)-3-hydroxy- | 2H), 3.76 (s, 3H), 272~ | ™"
2-oxopyrrolidine-3-carboxylic acid (zﬁfsﬁ_rl';' 2H),2.23-2.07 | [3192]
(1-methyl-1H-pyrazol-4-yl) amide |
30

35




(s, 1H), 7.09 (d, Jr 9.7, [369.3] \ 1H), 6.42 (s, 1H, 4.35 -OH 0 (dd,
J=15.8, 6.7, 1H), 0 4.20 (dd, J= 15.8, 6.0,
(S)-1-Cycl ohexyl- 3-hydroxy-2-oxo- 1H), 3.68 (ddd, J= 11.8,

pyrrol i dW¥R2H2048 Bhxylic acid 3- 8.0, 3.8, 1H), 3.32 - 3. FICT/EP2011/004608

chl oro-5-fl uorobenzyl amde (m 3H), 2.48- 2.36 (m 1H), 1.98 -1.83 (m
1H), 1.80 - 1.67 (m 2H), 1.66 -1.50 (m 3H), 1.50 - 1.21 (m 4H),
1.19 - 0.99 (m 2H). - 112 -
"A111" 0 8.70(t, J=6.4,1H), 7.28 | 1) 4.069
N (dd, /=486, 2.4, 1H), 7.26 min
N HO (d, J=3.5, 1H), 7.20 (s,
H o 1H), 7.11 (d, J = 2.5, 1H), | 2) 4.025
Q0 |7.09(d,J=286, 1H), 6.86 min
F o \) (d, J= 8.8, 1H), 6.72 (s,
5 - 1H), 4.37 (dd, J=15.8, | [421.0]
. 6.8, 1H), 4.27 — 4.18 (m,
(R)-1-(2,3-Dihydrobenzo-1,4- 5H), 3.84 - 3.72 (m, 2H),
dioxin-6-yl)-3-hydroxy-2-oxo- 2.55(dd, J=13.1,6.1,
- o 1H), 2.07 (dt, J = 13.0,
pyrrolidine-3-carboxylic acid 3- 7.6, 1H)
10 chloro-5-fluorobenzyl amide
"A112" o} 8.71(t, J=6.3, 1H), 7.40 | 1) 4.060
N (d, J=21,1H),727 (d. J | .
N HO = 8.7, 1H), 7.20 (s, 1H),
H 9 7.09 (d, J=9.4, 1H), 7.04 | 2)4.199
(dd, J=8.5, 2.1, 1H), 6.94 ;
F L fFla=85 11,674, |™
15 cl 1H), 6.02 (s, 2H), 4.37 [407.0]
, (dd, J=15.7, 6.7, 1H),
(R)-1-Benzo-1,3-dioxol-5-yl-3- 423 (dd, J = 15.7, 6.0,
hydroxy-2-oxopyrrolidine-3- 1H), 3.79 {t, J = 6.8, 2H),
. 2.63-2.52 (m, 1H), 2.15
carboxylic acid 3-chloro-5-fluoro- | = 2.02 (m, 1H)
benzyl amide
20 |"A113" 0 8.59 (t, /=6.3, 1H), 7.26 | 1) 2.867
F J (dt,J=88,22, 1H), 719 | .
o (s, 1H), 7.09(d, J= 9.7,
N 1H), 6.46 (s, 1H), 4.36 2) 2.950
O \ (dd, J=15.8, 6.8, 1H), min
Cl 4.21 (dd, J = 15.8, 6.0,
(R)-3-Hydroxy-1-methyl-2-oxo- | 1H), 3.37 - 3.28 (m, 5H), | [301.0]
25 pyrrolidine-3-carboxylic acid 3- Efl"?eg %’;11(;)1 1H), 2.01
chloro-5-fiuorobenzy! amide
"A114" 0 8.57 (t, J=6.4, 1H), 7.26 1) 3.482
(dt, /=88, 22 1H), 7.18 min
ﬁ HO (s, 1H), 7.08 (d, J= 9.7,
30 F N 1H), 6.4 (s, 1H), 4.36 2) 3.505
O (dd, J = 15.8, 6.8, 1H), i
421 (dd, J=15.8, 6.0,
Cl 1H), 3.26 - 3.17 (m, 1H), | [329.0]
(R)-3-Hydroxy-2-oxo-1-propyl- 3.11 (dt, J=13.4, 6.8,
. o 1H), 2.47 ~ 2.39 (m, 1H),
| -3- -
pyrrolidine-3-carboxylic acid 3 2.02-1.86 (m, 1H), 1.47
35 chloro-5-fluorobenzyl amide (h, J=7.3,2H),0.80 (t, J
= 7.4, 3H)




"Al74" C 0 OH N 8.71 (t, J= 6.4, 1H), 8.01 (s, 1H), 7.63 (d, J= 0.6, 1H),
7 27 (dt J= 8.8, 2. 2 1H), 7.19 (s, 1H), 7.09 (d, J= 9.6, 1H), 6.70 (s,

4.36 (dd, J = 15.8, 6.7, 1H), 4.23 (dd, J= 15.7, 6.1, o 3.62
(m ' 2H) g‘&” WE 3= 122,77, 4.3, 1), 218 - 2.05 (rﬁéii%?zf??’gg‘.ioji_‘? i n
[ 367] H o (S)-3- Hydroxy- 1- (1 et hy1- 1Hp? azol - 4-y1)-2- oxopyrrolidine-3-

carboxylic acid 3-chl oro-5-fl uorobenzyl am de "A1l75" 0 .at(d, 0 HO
(S) - 3- Hydr oxy- 2- oxo- 1-mtol yl pyrrolidi ne- 3- car boxyl ic acid 3-

chl oro-5-fl AZyH—am-de5 82 (t—3=6- 7J“ H=—0-5,2H) 31 -
7.24 (m 2 7. 18.(d. J= .792§ J75 3 161'77211.31-1),
614(s, 1H),| 4. a 6.7, 1H), 4 y 'j;.oman) 3.83
(dd, J = 8| . 2.B3F-2Ng3 (m 1H : . 0 4%? H) .
4.45 min [ oCIN.08. J=| E g0 (s, |BY a3 (s,
1H), 7.45 x 7.30 Ir- 6l 74 ) =J2 win9, 1H),
6.69 (s, .39 (dd,cd= 15.6, 6.8, 1H), go(_ - 3&5 LH),
3.82 (5, 39, 374 Flu&oapom-pabaylpﬁmﬁame- 1k (ddyg=15.513" ((dPSS Sk 13. 0,
7.5, 11-1)] 3.11 & % - 3t d? 20 1 1H
pyrazol -411)-2-0 ofip@arr o PHQSS‘CNCEQ i 128 993N lluor o- benzyl
am de 2012/ 048775P(Fdsiz aéoo4608 -| mzh), 2-2( 1idd, 4Q 8.55 (t, J=
6.3, 1H), 7.26 (dt, J= 8.8, 2.1, 1H), 7.18 ;%1 [ 87”@92(5&' J= 9.6, 1H)),
6.42 (5, 1H ., 4 35 (er 1= 157, 6.7 1H) | 430¢M4d) 1= 15 7 5 9 11
3.68 ({4, JANE'S, 3.7,F1H), 3.31 -3.21 (m 2H), 1) 2.958
/ .
IN min
cl N 2) 2.911
N -—‘OHO min
% | [378.0]
15 (8)-3-Hydroxy-1-(2-methylpyridin-
4-yl)-2-oxopyrrolidine-3-carboxylic
acid 3-chloro-5-fluorobenzyl amide
A7 F 1)3.123
min
2) 3.218
20 ol ).
min
[315.0]
(S)-1-Ethyl-3-hydroxy-2-oxo-
pyrrolidine-3-carboxylic acid 3-
o5 chloro-5-fluorobenzyl amide
"A118" F J 1) 3.122
N min
2)3.218
Cl 0 .
N OH min
30 H o [315.0]
(R)-1-Ethyl-3-hydroxy-2-oxo-
pyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide
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2.45- 2.36 (m 1H), 1.98 - 1.84 (m 1H), 1.80 - 1.68 (m 2H), 1.66- 1.50
(m 3H), 1.50- .20 (m 5H), 1.15 - 1.01 (m 1H. 4.19 min [369] NA H OH
0 O (R hex 1 3- hydroxy 2- 0xo- pyrrolidine-3-carboxyl.]

chl or o- SW‘%QJF@ amide "AL78" C \ /.7.24 8.72 (t, wﬁ*"ﬁ%ﬁiﬂ %3

7.50 (d, J= 6.4, ZFD 7.31 - (m 2498-7.20 (5, 1H), 7.10 (d, J=

1H), 7.00 (d, J= 7.6, 1H), 6.74 (5, 1H), 4.38 (dd, J= 15.8, 6.8, 1H) 4 23
(dd, J= 15.7, 6.0, 1H, 3.83(t, J= 6.8, 211), 2.62 - 2.52 (m 1H), 2.31 (s,

lrlf 11QL7¢: 1 ) 4 A5 _m n 2771 oHOD
3|_|), 2 11 LT . g i ri JT IJ ] \.JII\.J.U 1)4729

(R -3- Hydr(x':§l1129(xo 1- FtoI yl pyrrqk#d| ne- 3t carboxylic acid 3- .

chl oro-5-f | uorobenzyl ] d - "Al79" C F N\ O\ 8. 74mipt, J3 6.5,
1H), 7.92 (dd, J% 8. 74 - 7.74 (m 1H), 7.51 (ddd, 4;8: 6.3,
3.7, 1.1, 2H), 7/2F 73 HN dd, J= 8.8, 2.2, 1H2 BV

5 H %o (365.0]
(S)-3-Fluoro-2-oxo-1-phenyl-

pyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

"A120" F 1)4.718
10 /@ min
ol N 2) 4.799
N = O min
H % [365.0]

(R)-3-Filuoro-2-oxo-1-phenyl-
15 pyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide

20
The following compounds are prepared analogously:
(8)-3-hydroxy-1-isobutyl-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-fluoro-
benzyl amide ("A121")
25
F
v
30 cl HN C

OH
o

(8)-1-(2-amino-1-methylethyl)-3-hydroxy-2-oxopyrroiidine-3- carboxylic acid 3-
35 chloro-5-fluorobenzyl amide ("A122")



6H 0 (s, 1H, 7.11 (d, J = 8.8, (S)-1-(2-Cyanophenyl) - 3-hydroxy- 1H),
6.87 (s, 1H), 4.39 2- oxopyrrolidine-3-carboxylic acid (dd, J= 15.7, 7.0,
1Fl), 3-chl oro-5-fl uorobenzyl am de 4.26 (dd, J= 15.8, 6 3. 97
- 3.76 (WOPATS 5 69 - 256 (m 2H), 2.28 - 2.14 ( ”Eﬁ)"?ﬂ’w“ﬁsw
FN .-.. 8.79 (s, 1I-1), 7.91 (q, J= 999; 411), 7.27 (d, J= 8.7, mm C
HN OH0 1H), 7.19 (s, 1H), 7.08 (s, 1H), 6.88 (s, 11-1), 4.37 o

F
)\/NH2
N
Cli
HN 0
OH
O b

5
(S)-1-(2-dimethylamino-1-methylethyl)-3-hydroxy-2-oxopyrrolidine-3- carboxylic
10 acid 3-chloro-5-fluorobenzyl amide ("A123")
F
\
L
N
Cl
HN o
15 OH
O H
(8)-1-(2-aminoethyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A124")
20 F
NH,
s~
N
cl HN\%O
OH
25 0 :
(8)-1-(2-dimethylaminoethyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide ("A125")
30

F
\
N—.

P

N

Cl
HN o)
OH
O
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(dd, J= 15.6, 6.2, 2H), (S)-1-(4-Cyanophenyl)-3-hydroxy- 4.23 (dd, J=
15.7, 5.8, 2- oxopyrrolidine-3-carboxy|ic acid 21-1), 3.90 (dd, J= 11.5,

3-chl oro@ogt{#&@gﬁlzyl am de 5.7, 2I- 2.63 - 2.57 (m PCT/E{;J_)(}W%&@ S(jt

J=11.6 "A181" a876( J= 5.2, 1H, 8.01 " ---

8.5, 2.7, 7.32 mm NN-7.24 (m 1&)0 0-7.20 (s, 1H), 7.09 (d, J=
8.7, 1H), 06Ho 6.81 (s, 1H), 4.37 (dd, J=

(S)-3-Hydr oxy- 1-(6- rrethyl pyridin- 15.8, 6.7, 1H), 4.24 (dd, J

3-yl)-2- OXOQ}éS-ﬁQ@ Eihf?’laﬁ%o Or’é}gyl)% hyd]rgxy-Q oxo%yrr%mme?ﬁ ggrb(o%’hc acid 3-

chloro-5-fluorobenzyl amide ("A126")
Q -
5 \%

10 (8)-3-hydroxy-1-(3-hydroxypropyl)-2-oxopyrrolidine-3-carboxylic acid 3-chloro-

5-fluorobenzyl amide ("A127")
OH
15 j%

20 (S)-3-hydroxy-1-(3-methoxypropyl)-2-oxopyrrolidine-3-carboxylic acid 3-chloro-
5-fluorobenzyl amide ("A128")

F
D o
25 cl \%&

30 (S)—3-hydroxy-1-(2-methoxyethyl)-2-oxopyrrdlidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A129")

L A



acid 3-chloro-5-fluorobenzyl amde J= 8.5, 5.7, 1H), 2.60 (dt,
J6858 1|—|) 245(s 3H), 2.14 (dt, J= 12.9, 7.4, 1H). -115-

"A182" % -\ | 8.69(t, J=6.4, 1H), 7.32 - 7. 17

(d, J = @’072011/%877% 70 (s, 11-1), 4.41 (dd, J= 15.9, 6.7, é&ﬁ@"ﬂ@?
0CH 1H) 4.24 (dd, J= 15.8, (S) - 3- Hydrsy- 2- oxo- 1-o0-tol yl- 6.0, 1H), 3.68
(dd, J = 8.3, pyrrolidine-3-carboxylic acid 3- 5.3 21-1) 2.65 - 2.57 (m

- chl oro-5-fl uorobenzyl amde = 1H), 2.19 (dt, J13.0, 7.6, 1H),
2.11(s, 31-1). "A 83" 8.02 (t, J=5.9, 11-1), 7.69

(8)-1-(2-formylaminoethyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-
chloro-5-flucrobenzy! amide ("A130")
F

e
e

10 o OH ©

Cl—

(8)-1-(2-acetylaminoethyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide ("A131")

F
15

Cl \fo

INH
HNWQ[
20

g OH O

(S)-1-[1-(acetylaminomethyl)-cyclopropyl]-3-hydroxy-2-oxopyirrolidine-3-
25 carboxylic acid 3-chloro-5-flucrobenzyl amide ("A132")

| 7 {
N T
O
Cl (@]

HN
30 CH

0

(8)-3-hydroxy-2-oxo-1-(2-ureidoethyi)pyrrolidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A133")

35



3.79 111N (dd, J= 8.7, 1,0, 2H), 7.44 -7.37 (m 21-1), 7.35- nin [343. 3]
7.28 (m 1H), 7.17 (t, J= ON 7.4, 11-1), 7.09 - 6.97 (m 0 3H), 6.62

(s, 1H), 3.86 - (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 3.79 (m 2 3.42 -3.34
pyrrol i dW@2828487Foxyl ic acid [2-(3- (m 1H), 2.77 (t, J=P|21‘é‘*}1’2°“/°°46“8
fl uorophenyl)ethyl] amde 2H), 2.47 - 2482 -(m 2H), 2.05 (dt, J= 12.8,
7.9, 1H. "A184" 8.00 (t, J=5.8, 1H), 7.72 3.78 -7.66 (m 2H),
7.43- mn

F
N
P NH
N ~ \H/ 2
o 0
OH
0

5
(8)-1-(1H-benzimidazol-5-yl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide ("A134")
10 H
N
F z
s,
S N
N
cl HN% ©
15 OH
0
(8)-3-hydroxy-2-oxo-1-(2-0x0-2,3-dihydro-1H-indol-5-yl)pyrrolidine-3-carboxylic
2 acid 3-chforo-5-fluorobenzyl amide ("A135")
F H
N
L0
N
Cl
HN 0
25 OH
0O
(8)-3-hydroxy-2-oxo-1-((8)-2,2,2-trifluoro-1-formylaminomethylethyl)pyrrolidine-
30 3-carboxylic acid 3-chioro-5-fluorobenzyl amide ("A1386")

F

H
O

F
N /
35 MC{ Ok

OOHO



ik 7.37 (m 21-1), 7.23 (dd, J= [343] 8.6, 5.7, 2H), 7.17 (t, J=

[ i
74 111)

* 0 8.00

(t,

7.08 (t, J=8.9, bH 2H), 6.61 (s, 1H), 3.86 - 0 3.67 (m

, 0

S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 2 7.4,
o0 SRS 3G 2,2 0k Preml (21 ekt

fI uorophenyl )ethyl] amide 2.05 (dt, J=-1838, 7.9, 1H) - 116 - "A185"

J= 6.0, 1H), 7.69 (dd, J= 8.7, 1.0, 2H), 744 7.37 (m 2H),

7.33 - 3.64 nin [325. 3]

10

15

20

25

30

35

1-(3-carbamoylphenyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A1 37")

1-(2-carbamoylphenyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A138")
Cl 0

tert-butyl {2-[(S)-3-(3-chloro-5-flucrobenzylcarbamoyl)-3-hydroxy-2-oxo-
pyrrolidin-1-yl]-ethyl}carbamate ("A140")

H
= /\/N @]
vag; A
5 OH ©

1-(3-cyanophenyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chioro-5-
fluorobenzyl amide ("A141")



\ 7.24 (m 2H), 7.18 (ddd, J NO jmOHd = 13.8, 7.8, 1.7, 4H), 6.62 0
(s, 1H) 3.89 - 3.77 (m (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 2H), 3.40- 3.34

(m rrolidi ne-3-carboxylic acid phenet hyI am de 2
2H) 2 47\'0%&/@4 1H), 2.06 (dt, J = 12.9, 7.9, 1H). K&’%’é”‘”&“ﬁ\‘h% 8. 74

(t, J= 6.3, 1H), 792 3.87 .----- (dd,10d= 8.0, 1.5, 1H), 7.82 min 10 -
7.76 (m 1H), 7.55- [388] C 7.48 (m 2H), 7.27 (d, J= HN O OH

Cl

10
1-(2-cyanopheny!)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-

fluorobenzyl amide ("A142"),

1-(4-cyanophenyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
15 fluorobenzyl amide ("A143"),

1-(3-amino-3-oxopropyl)}-N-[(3-chloro-5-fluorophenyl)methyl]-3-hydroxy-2-oxo-
pyrrolidine-3-carboxamide ("A144")

20 ct
F—Q' NH,,
Lo
25 O OH o

N-[(3-chloro-5-fluorophenyl)methyl]-3-hydroxy-1-[3-(methylamino)-3-oxo-
propyl]-2-oxopyrrolidine-3- carboxamide ("A145")
30 Cl

35 O OH o



8.8, 1H), 7.21 (s, 1H), 7.11 (d, J= 9.7, 1H), 6.87
(R)-1-(2-Cyanophenyl) - 3- hydroxy- (s, 1H), 4.39 (dd, J= 15.8,

2- oxopyr -carboxylic acid 6.8, 1H), 4.26 (dd, J=
3 ORy L b el s enzyl amide 15.7, 5.9, 1H), 3.96 - 3.83 TCPILRYe0s, oo

(m 1H), 2.27 - 2.17 (m 1H). "A187105F 8.79 (t, J= 6.5 1H), 7.91 4.14
(g, Jr 9.1, 4H), 7.27(d, J min O =8.7, 1H, 7.19 (s, 1H), [386.3] 7.09
(d, Jr 8.8, 1H), 6.89 o (s, 1H), 4.37 (dd, J= 15.8,

(R)-1-(4- q/alr-]PABQ%?Xé-)df:c?io%%)qﬁy[_(&%hFdro-gzplUOr%p%é'nélfjnqeth‘gfﬁ-B—hydroxy—2-oxo-
pyrrolidine-3- carboxamide ("A146"),

N-[(3-chloro-5-fluorophenyl)methyl]-3-hydroxy-1-[4-(methylamino)-4-oxobutyi}-
2-oxopyrrolidine-3- carboxamide ("A147"),

1-(2-cyanoethyl)-3-hydroxy-2-oxopyrmrolidine-3-carboxylic acid 3-chloro-5-
10 fluorobenzyl amide ("A148") |
Cl

15 | HH/\NJ/
o OH\<

1-(3-cyanopropyl)-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
20 fluorobenzyl amide ("A149")

3-hydroxy-1-(6-methylpyridin-3-yl)-2-oxopyrrolidine-3-carboxylic acid 3-chloro-
5-fluorobenzyl amide ("A152")

Q r@@’/

30

3-hydroxy-2-oxopyrrolidine-1,3-dicarboxylic acid 3-(3-chloro-5-fluorobenzyl
amide)-1-ethyl amide ("A153")
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2- oxopyrrolidine-3-carboxylic acid 15.9, 6.0, 1H), 3.90 (t, J—

3-chl oro- 5-f|uorobenzy| amde 6.5, 2H), 2.64 - 2.56 (m 2.20 - 2.10
(m 1H). - 117 - "AL188" ¢l 0'Y o oOH (R)-3-Hydroxy-1-( i n-
3-yl) - 2- W PBTYi ne- 3- carboxylic acid 3-chl oro-5-fl uorgp {/}ﬁﬂlgarfr’f'@

Vicill 876(q, J= 5.2, 1H), 8.01 (dd, -J868.5, 2.7, 1H), 7.32 -7.24 (m
1H, 7.20 (s, OH), 7.09 (d, J =8.9, 1H), 6.81 (s, 1H), 4.37 (dd, J= 15.8,
6.7, 1H), 4.24 (dd, J . 15.7, 6.1, 1H), 3.86 (dd, J= 8.5, 5.7, 1H, 2.60
(dt, J =6.8,5.7, 1H, 2.4 (s 3H), 2.14 (dt, J= 12.9, 7.4, 1H). 2.88 mn
[378] "A189" ¢l 0 OOH (R)- Hydroxy 2- oxop 1-p-tol yl -
pyrrolidine-3-carboxylic Jf | uor obenzyl amde 8.72 (t, J =
6.3, 1H), 7.57 (d, J= J =28.8, 2.1, 1H), 7.23- 7.18 (m
4.23
(s

3H), 7.10 (d, J= 9.8, 1H), 4.38 (dd, J- 15.8, 6.8, 1H),

(dd, J=15.7, 6.1, 1H), 3.86 -3. , 2.62 - 2.53 (m 1H), 2.28

3H), 2 10 (dt, J=13.0, 7.6, 1HY Ay 4é min [377] "AL90" benzyl

(R) - 3-"Hydr oxy- 1- (1- met hyl - 1Hpyr azol - 4-y1) - 2- oxopyrrol i di ne-3- carboxylic Cl
11111INLN NO O acid 3-chloro-5-fluoroamde H8.71 (t, J= 6.4, 111), 8.01
(s, 1H), 7.63(d, J= 0.5 1H), 7.31 -7.23 (m 1H), 7.19 (s, 1H), 7.09 (d, J=
9.7, 1H), 6.70 (s, 1H), 4.37 (dd, J-158 6.6, 1H), 4.23 (dd, J = 15.9,
5.9, 1H), 382d(,3l—l),374-362 2H), 2.60 (ddd, J= 12.1, 7.6, 4.2,
1H), 2.13 (&daydroxy-2soxopygoliding-T3-diegrbogylivoacid $-(3s@vipro-5-fluggohenzyi g1

10 amide)-1-phenyl amide ("A154")
cl HN‘@
Dy
OH O
15 F o

3-azido-N-[(3-chioro-5-fluorophenyi)-methyl]-2-oxo-1-phenylpyrrolidine-3-
carboxamide ("A155")
20

25
3-hydroxy-2-oxo-1-p-tolylpyrrolidine-3-carboxylic acid 3-chioro-5-fiuorobenzyl

30 amide ("A156")
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Cl0 411KIl "101 OH 8.69 (t, J=6.4, 1H, 7.31 - 7.17 (m 6H), 7.11 (d, J =
9.7, 1H), 610(s, 1H), 4.41 (dd, J= 15.9, 6.7, 4,17 mn [377] 1H), 4.24
(dd, J= 15.8, (R) - 3- Hydr oxy- 2- oxo- 1-o-tolyl- 6.0, 1H), 3. 68[(dd J= 8.
pyrrol i dWR2B284 Boxylic acid 3- 5.3, 2H), 2.66 -2.55 (m PCI/EP2011/004608

chl oro- 5-fl uorobenzyl am de 1H), 2.19 (dp7-J= 13.0, 7.6, 1H), 2.11 (s,
3H). "A192" CIH8.76 (t, J=6.4, 1H, 7.95 3.2 min "W410 (Ix. s, 1H),
7.91 (d, J=8.8, 2H), 7.79 (d, J= 8.9, [406] oH O 2H), 7.33 (br. s, 1H),
7.27 0 (d, J=28.7, 1H, 7.20(s, (S)-1-(4-Carbanoyl phenyl)-3- 1H), 7.10
(d, J= 9.2, 1H), hydr oxy- 2- oxopyrrolidine-3- 6.82 (s, 11-1), 4.38 (dd, J=

1-carbamoyimethyl-3-hydroxy-2-oxopyrrollidine-3-carboxylic acid 3-chloro-5-
fluorobenzyl amide ("A157")
‘ Ci

F ! N’\Fo
)”i <HN

O OHO?2

10

(3S)-1-[(1S)-2-amino-1-methyl-2-oxoethyl]-N-[(3-chloro-5-fluorophenyl)methyl]-
3—hydroxy—2-oxopyrro!idine-3- carboxamide ("A158")

0|102

20
(3S)-1-[(1R)-2-amino-1-methyl-2-oxoethyl]-N-[(3-chloro-5-fluorophenyl)methyl]-
3-hydroxy-2-oxopyrrolidine-3- carboxamide ("A159"),

25 3-hydroxy-2-oxo-1-(4-fluorophenyl)pyrrolidine-3-carboxylic acid 3-trifluoro-
methyl-5-fluorobenzyl amide ("A160"),

3-hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3,5-(bistrifluoromethyl)-
benzyl amide ("A161").
30

The following compounds are obtained analogously
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carboxylic acid 3-chl oro-5-fluoro-

15.8, 6.9, 1H),

4.24 (dd, J

benzyl

amide = 15.8, 6.0, 1H), 3.89 (dd, J= 9.3, 5.1, 2H), 3 37 (m 1H)
2.64 - 2.55 (m 2H), 2.19 - 2.08 (m 1H). "A193" 78(1

1H), 8. 18VQ201g/048375 (s, 1H), 8.08 (dt, Jr. 7.4, min 401N 2P%T/ 1111!31}”007‘6%8
7.59 (m [388.3] IHo 2H), 7.27 (dd, J408.-8, 2.0, o 1H), 7.19 (s,

7.09 (d,

2- oxopyrrolidine-3

10

15

20

25

30

35

(S)-1- (3 Cyanophenyl) - 3- hydroxy- J= 9.5, 1H), 6.86 (s, 1H)
-carboxylic acid 4.38 (dd, J= 15.6, 6.7,
3-chl oro- 5- {dd, J= 15 7
#ﬁ%m;“%%ﬁﬁ TPNR (WS
(400 MHz, DMSQ-dg) ;
5 [ppm] [M+HT*
"A162" 8.82( J=6.3,1H), 7.76 | 4.57
—7.70 (m, 2H), 7.53 (s, min
1H), 7.51 (s, 2H), 7.43 (d, | [415]
J=95,1H),7.28 -7.22
{m, 2H), 6.79 (s, 1H), 4.46
(dd, J = 15.8, 6.7, 1H),
(S)-1-(4-Fluorophenyl)-3-hydroxy- 4,32 (dd, J=15.9, 6.0,
2-oxopyrrolidine-3-carboxylic acid | 1H), 3.84 (t, J = 6.8, 2H),
3-fluoro-5-trifluoromethylbenzyi 2.63-2.54 (m, 1H), 2.12
amide (dt, J=13.1,7.6, 1H).
"A163" Q 8.90(, J=6.3,1H), 796 |5.09
Fr N3 (d, J=4.1, 3H), 7.76 — min
H HO N
- d @ 7.70 (m, 2H), 7.30 - 7.20 | [465]
(m, 2H), 6.81 (s, 1H), 4.55
/5 F F | (dd, y=15.9, 6.7, 1H),
4.40 (dd, J= 16.0, 6.0,
(S)-1-(4-Fluoropheny!)-3-hydroxy- 1H), 3.90 —3.79 (m, 2H),
2-oxopyrrolidine-3-carboxylic acid 2.64—2.54 (m, 1H), 2.12
3,5-bistrifluoromethylbenzyl amide (dt, J = 13.0, 7.5, 1H).
"A164" 8.81(t, J=6.3,1H),7.70 |4.48
(t, /=1.6,1H),7.68(d, J | min;
=1.0,1H),7.52(d, J= [397]
7.8, 2H), 7.43 (d, J = 8.8,
2H), 7.21 = 7.12 (m, 1H),
6.78 (s, 1H), 4.47 (dd, J =
(8)-3-Hydroxy-2-oxo-1-phenyl- 16.0, 6.8, 1H), 4.32 (dd, J
pyrrolidine-3-carboxylic acid 3- =15.8, 6.0, 1H), 3.86 (dd,
fluoro-5-trifluoromethylbenzyl J=8.3, 5.7, 2H), 2.58 (dt,
amide J=86.7,5.8, 1H), 2.12 (dt,
J=13.1,7.6, 1H).




6.0, 1H),
2 14 (dt,
8. 16
[388 1]
7.19 (s,

(R)-1-(3-Cyanophenyl) -

10

15

20

25

30

35

3.96 - 3.84 (m 2H), 2.59 (ddd, J= 11.8, 7.1, 4.5, 1H),
J= 13.1, 7.9, 1H). -119- "A194" C 4040 8.78 (t, J= 6.4,
J=1.5 1H), 8.08 (dt, J = 7.5, 2.1, 7.
537013948(7%? oH), 7.27 (dt, J = N 8‘6‘2”‘3‘?%1‘]’“ E@s
1H), 7.09 (d, J= 9.6, 1H, -d08c
3- hydr oxy-
"A165" o 8.90(t, J=64,1H),7.96 |5.02
RF S (d, J=6.2, 3H), 7.6 (dd, | min
E HHO AN J=87,1.0, 2H), 7.40 (dd, | [447)
0]
@ J=10.7, 5.3, 2H), 7.17 @,
/OF J=7.4,1H), 6.80 (s, 1H),
S13Hvd ) 1-ohenv 4,55 (dd, J = 15.9, 6.6,
_-- - O_ - n -
(8)-3-Hydroxy-2-oxo-1-pheny 1H), 4.40 (dd, J = 15.9,
pyrrolidine-3-carboxylic acid 3,5-
bistrif bvib I g 5.9, 1H), 3.92 - 3.77 (m
istrifluoromethylbenzyl ami
sHiterometnybenzy! amie 2H), 2.58 (ddd, J = 12.0,
7.4, 4.4, 1H), 212 (dt, J =
13.0, 7.6, 1H).
"A166" 8.74 (s, 1H), 7.69(d, J = 3.53
I 8.0, 2H), 7.39 (t, /=7.9, min
2H), 7.28 (d, J=8.7, 1H), | [362]
7.17 (dd, J = 14.5, 7.2,
2H), 7.09 (d, J= 9.3, 1H),
S)-3.Amino.2 1-phenvi 4.35 (dd, J=15.7, 6.2,
-3-Amino-2-oxo-1- -
®) o-roxo-i-pneny 1H), 4.26 (dd, J = 15.7,
pyrrolidine-3-carboxylic acid 3- :
5.8, 1H), 3.89 - 3.78 (m
chloro-5-fluorobenzyl amide
2H), 2.57 (br. s, 2H), 2.06
(dt, J= 12.7, 7.8, 1H).
"A167" F = 8.73(t, J=6.3,1H),7.69 |4.15
/QB (dd, J=8.7,1.0, 2H), 7.43 | min
N —7.38(m, 2H), 7.27 (dt, J | [363]
cl HN o =88, 2.1, 1H),7.21 -
OOH 7.15 (m, 2H), 7.12 - 7.08
m, 1H), 6.77 (s, 1H), 4.38
(R)-3-Hydroxy-2-oxo-1-phenyl- ( ) ( )
. L (dd, J=15.7, 6.7, 1H),
pyrrolidine-3-carboxylic acid 3-
] 4.24 (dd, J=15.7, 6.1,
chioro-5-fluorobenzyl amide
1H), 3.89 - 3.83 (m, 2H),
2.63-2.54 (m, 1H), 2.12
(dt, J=13.1, 7.7, 1H).




1H),

6. 47

2- oxopyrrolidine-3-carboxylic acid (s, 1H), 4.38 (dd, J= 15.8, 6.7,
4.24 (dd, J= 3-chl oro-5-fl uorobenzyl am de 15.7, 6.0, 1H), 3.96 -
200, 7. Wb nos UG Y51 wn ® o gt e & Ferpphilonghs
J=8.7, 2.1, 1H), 7.18 [371] 101N €4101H), 7.09(d, J=97, 1H),
(s, 1H), 4.35 0 CH (dd, J=15.8, 6.7, 1H), '

"A168" F 877 (s, 1H),7.69(d, J = 3.53

/@ 7.8,2H), 7.40 (t, J=8.0, | min
N 2H), 7.30-7.25 (m, 1H), | [362]
Cl HNWAQ $7.22~7.13 (m, 2H), 7.09

5 N, o (d, J=9.3, 1H), 4.35 (dd,

: J=15.6, 6.0, 1H), 4.27
(R)-3-Amino-2-oxo-1-phenyl- (dd, J=15.9, 5.9, 1H),
pyrrolidine-3-carboxylic acid 3- 3.89—3.81 (m, 2H), 2.14
chioro-5-fluorobenzyl amide —2.03 (m, 1H).

10 "A169" 9.13 (s, 1H), 7.69(d, J= | 5.11

I 7.7, 2H), 7.46 — 7.40 (m, min
2H), 7.31(d, J=9.1, 1H), |[388]
7.26 —7.18 (m, 2H), 7.09
15 (d, /= 8.8, 1H), 4.36 (dd,
J=11.5,6.2, 2H), 3.92 (d,
J=7.5, 3H), 1.23 (s, 3H).
(S)-3-Azido-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid 3-
20 chloro-5-fluorcbenzyl amide
"A170" ‘8.62 (t, /=6.0, 1H), 8.01 | 3.12
ol \‘NN (s, OH), 7.63 (s, 1H), 7.45 | min
T, J=7.0,1H), 7.30 (t, J = | [367]
6.7, 1H), 718 (t, J= 7.9,

25 1H), 6.69 (s, 1H), 4.39
(8)-3-Hydroxy-1-(1-methyl-1H- (dd, J=15.2, 6.1, 1H),
pyrazol-4-yl)-2-oxopyrrolidine-3- 4.31(dd, J=15.8, 6.2,
carboxylic acid 3-chloro-2-fluoro- 1H), 3.68 (dd, J=14.7,
benzyl amide 5.9, 2H), 2.59 (dd, J = 8.9,

30 4.3, 1H), 2.17 - 2.07 (m,

1H).
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(S) - 3- Hydr oxy- 2- oxo- 1- (tetrahydro- 4.21 (dd, J= 15.8, 6.0,
pyran-4-yl)pyrrolidine-3-carboxylic 1H),

3-chl oro- 5 quorobenzyI
28871
" AL96"
N 7.

(m 1H, ¥
(m 2H).

7.43- mn
J 0 Ho

10

15

20

25

30

35

am de 3.38 (dd,

F 8.08(t,

36 (m 2H), 7.25 (dt,

4.02 -

t,”J = 13.0, 7.4, 1H)
J= 5.9, 1Hi117.68 3.74
J= [343]

3.83 (m 3H),

J= 11.9, 97

aci d

7169 (m 2H) %/%éoﬁ%(mo%

(d, J =
7.3, 4.6, 2H),

"A171"

F
$
N/\/
F -
3 o
N OH
H "o

(S)-3-Hydroxy-1-(2-methoxyethyl)-
2-oxopyrrolidine-3-carboxylic acid
3,5-diflucrobenzyl amide

8.57 (t, J= 6.3, 1H), 7.09
—7.02 (m, 1H), 8.97 (d, J
= 6.7, 1H), 6.47 (s, 1H),
4.37 (dd, J = 15.9, 6.8,
1H), 4.21 (dd, J = 15.9,
5.9, 1H), 3.39 (ddd, J =
13.4, 10.5, 5.4, 4H), 3.23
(s, 3H), 2.48 — 2.38 (m,
1H), 1.98 — 1.89 (m, 1H).

2.70
min
[329]

"A172"

D o

O OH
(8)-3-Hydroxy-2-oxo-1-p-tolyl-
pyrrolidine-3-carboxylic acid 3-

chloro-5-flusrcbenzyl amide

8.72 (t, J= 6.4, 1H), 7.60
—7.55 (m, 2H), 7.27 (dt, J
= 8.8,2.2, 1H), 7.20 (dd, J
=49, 3.3,3H),7.10(d, J
=97, 1H), 6.73 (s, 1H),
4.37 (dd, J = 15.8, 6.7,
1H), 4.23 (dd, J = 15.8,
6.0, 1H), 3.82 (dd, J = 7.5,
6.1, 2H), 2.63 — 2.54 (m,
1H), 2.28 (s, 3H), 2.10 (dt,
J=13.0,7.6, 1H).

4.42
min
[377.3]

"A173"

Ci

(S)-1-Cyclohexyl-3-hydroxy-2-oxo-
pyrrolidine-3-carboxylic acid 3-
chloro-5-fluorcbenzyl amide

8.55(t, J=6.4, 1H), 7.26
(dt, /=8.8,22,1H),7.18
(s, 1H),7.09(d, J=9.7,
1H), 6.42 (s, 1H), 4.35
(dd, J=15.8, 6.7, 1H),
4.20 (dd, J=15.8, 6.0,
1H), 3.68 (ddd, J= 11.8,
8.0, 3.8, 1H), 3.32 - 3.21
(m, 3H), 2.46 - 2.36 (m
1H), 1.98 — 1.83 (m, 1H),
1.80 - 1.67 (m, 2H), 1.66
~1.50 (m, 3H), 1.50 —
1.21 (m, 4H), 1.19-0.99
(m, 2H).

4.19
min
[369.3]

7.7, 2H)
7.13 (ddd,




= 15.4, 11.1, 4.2, 3H),

" A197" NH2

(t, J=6.3,
(S 1H) 7. 28(d J= 8.8, 1H)
5- [(S) 3- (’-2 Chloro-5-fl uyor nhnn7\ll 131 1H)

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl -
pyrrolidine-3-carboxylic acid 12-(2- 6.60 (s, 1H), 3. 86 - 3.76
quorophen&ggetg&/% amde (m 2H), 3.45 -3.19 (m

1 C’]BEPZOlé%%OS( m

(m 1H), 2.05  (dt, J= 12.9, 80
a ----- ., --0 11HI"N .."---N-N1@ -OH 9.00 (d, J= 2.4, 1H),
1H), 8.28 (dd, J r- 8.7, 2.5, 1H), 8.07 (d, J = 8.6, 2H),

7.20 3.18 nin [407]

710 (d—J=

car banoy1) { A WAl oxy- 28bxo- 1H), (s, nBy!laI5b 4 1H), OUINEXT
PYrrolidintl-yl]pyridine-2-car bOXT/\N (s, 1H), 7.83 (d, J = 0.6, min
\ T——
. N 1H), 7.27 (dt, J=8.8, 2.2, | [367]
- 1H), 7.19 (s, 1H), 7.09 (d,
5 N—4{ OH ©
H \O J=9.6, 1H), 6.70 (s, 1H),
4.36 (dd, J= 158, 6.7,
(S)-3-Hydroxy-1-(1-methyl-1H- 1H), 4.23 (dd. J = 15.7
pyrazol-4-yl)-2-oxopyrrolidine-3- 6.1 .1I;l) 3 75’ 5 62.(r,n
carboxylic acid 3-chloro-5-fluoro- 2H), 5 6;3 (.ddd J'_ 12 2'
10 benzyt amide L ' o
7.7,43,1H),2.18 - 2.05
(m, 1H).
"A175" Cl 8.72(t, J=6.3,1H), 7.50 |4.45
(d, J=86.5,2H), 7.31 - min
15 F H N 7.24 (m, 2H), 7.20 (s, 1H), | [377]
NOA 7.10 (d, J=9.7, 1H), 7.00
Jhe © (d, J=7.3, 1H), 6.74 (s,
(S)-3-Hydroxy-2-oxo-1-m-tolyl- 1H), 4.38 (dd, /=158,
20 pyrrolidine-3-carboxylic acid 3- 6.7,1H), 4.23 (dd, J =
chloro-5-fluorobenzyl amide 15.7,6.0, 1H), 3.83 (dd, J
= 8.0, 5.6, 2H), 2.63 -
253 (m, 1H), 2.11 (dt, J =
13.0, 7.6, 1H).
"A176" N 8.62 (t, J=6.1, 1H), 8.01 | 3.11
25 o N /Q}q\ (s, 1H), 7.63 (s, 1H), 7.45 | min
g (t, J=7.4,1H),7.30 (t, J= | [367]
N—( OH O 6.9, 1H), 7.18 (t, J= 7.9,
© 1H), 6.69 (s, 1H), 4.39
30 (R)-3-Hydroxy-1-(1-methyl-1H- (dd, J = 15.6, 6.8, 1H),
pyrazol-4-yl)-2-oxopyrrolidine-3- 4.31(dd, J=156,6.2
carboxylic acid 3-chloro-2-fluoro- 1H), 3.82 (s, 3H), 3.74 —
benzyl amide 3.60 (m, 2H), 2.64 — 2.57
(m, 1H), 2.13 (dt, J = 13.0,
35 7.5, 1H).




(dd, J= 15.8, 6.7, 11-1), acid am de 4.25 (dd, J= 15.7, 6.0, , 4.
- 3.88 (m 2H), 2.69 - 2.58 (m 1H), 2.24 - 2.12 (m 1H .  "A198" C
8.62 (t, J=6.3, 1H), 8.04 3.36 NN/ mn ''. 111NLN 1I5—|Ilé 7.26(3]&13J(]: 0.84
(s, (d, WQ201304575 7 42 (m 1H), [381.3] 7.30 (t, J=6.5FCHER201100460
ON (t, J=7.9, 1H), 6.68 (s, (S)-1-(118B8hyl- 1H pyrazol -4-y1)-3- 1H),
(dd, J= 15.6, hydr oxy- 2- oxopyrrol i dine-3- 6.3, 1H), 4.31 (dd, Jr.
"A1TT" Cl 855(t J=6.3,1H),7.26 }4.19
(dt, J=8.8,2.1, 1H),7.18 | min
- NO (s, 1H), 7.09 (d, J = 9.6, [369]
1H), 6.42 (s, 1H), 4.35

5 N oH O (dd, J=15.7, 8.7, 1H),

H o) 4.20 (dd, J= 15.7, 5.9,
(R)-1-Cyclohexyl-3-hydroxy-2-oxo- | 1H), 3.68 (it, J=11.8, 3.7,
pyrrolidine-3-carboxylic acid 3- 1H), 3.31 -3.21 (m, 2H),

10 chloro-5-fluorobenzyl amide 2.45-2.36 (m, 1H), 1.98

~1.84 (m, 1H), 1.80 —
1.68 (m, 2H), 1.66 — 1.50
(m, 3H), 1.50 — 1.20 (m,
5H), 1.15—1.01 (m, 1H).
15 "A178" Ci 872, J=6.4,1H),7.50 |4.45
(d, J=6.4,2H), 7.31 — min
F 7.24 (m, 2H), 7.20 (s, 1H), | [377]
N N 7.10 (d, J=9.7, 1H), 7.00
(d, J=7.6, 1H), 6.74 (s,

20 OHo O 1H), 4.38 (dd, J = 15.8,
(R)-3-Hydroxy-2-oxo-1-m-tolyl- 6.8, 1H), 4.23 (dd, J =
pyrrolidine-3-carboxylic acid 3- 157, 6.0, 1H), 3.83 (t, J =
chloro-5-fluorobenzyl amide 6.8, 2H), 2.62 — 2.52 (m,

1H), 2.31 (s, 3H), 2.11 (dt,
25 L J J=13.0, 7.6, 1H).
30

35




carboxylic acid 3-chloro-2-fluoro- 15.6, 5.9, 1H), 4.11 (q, J= benzyl
am de 7.3, 2H), 375-362(m 2H) , 2,60(ddd J-l?O 7.6, 4.2,
éH%m (23 E‘g‘mm’?“%@ dgln \%508 % 3?. gt 2&1)_, 7'7.3’44 ; 7 36 3. 21‘9‘?5“%"201”0043"3’ n,
2H), 7.26 - 7.18 (m [337] 1 2H), 7.181147.09 (m 3H), 0 OH 6.67 (s,
1H), 3.88 - 3.76 (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - (m 2H), 2.61 -2.51 (m
"A179" F N 874 (t, J=6.5 1H),7.92 | 3.87
N (dd, J=8.0, 1.5, TH), 7.84 | min
- ) | =774 (m, 1H), 7.5 (dd, | [388]
“ NTN J=63,3.7, 1.1, 2H), 7.27
5 HNj S (dd, J=8.8, 2.2, 1H), 7.21
OH
O (s, 1H), 7.11 (d, J = 8.8,
(8)-1-(2-Cyanophenyl)-3-hydroxy- | 1H), 6.87 (s, 1H), 4.39
2-oxopyrrolidine-3-carboxylic acid (dd, J=15.7, 7.0, 1H),
3-chloro-5-flusrobenzyl amide 426 (dd, J= 158, 6.2,
10 1H), 3.97 ~ 3.76 (m, 3H),
2.69 — 2.56 (m, 2H), 2.28
—2.14 (m, 1H).
"A180" R N |879(s, H), 791(q, J= |4.15
15 /©// 9.1,4H) 7.27 (d, J=8.7, | min
o N 1H), 7.19 (s, 1H), 7.08 (s, | [386.3]
"N~E, o 1H), 6.88 (s, 1H), 4.37
0 (dd, J = 15.6, 6.2, 2H),
(S)-1-(4-Cyanophenyl)-3-hydroxy- | 4 23 (dd, J = 15.7, 5.8,
20 2-oxopyrrolidine-3-carboxylic acid | 214y 3,90 (dd, J = 11.5,
3-chloro-5-fluorobenzyt amide 5.7, 2H), 2.63 — 2.57 (m,
2H), 2.15 (dt, J = 11.6,
7.4,2H).
"A181" Cl 8.76 (q, J=5.2, 1H), 8.01 |2.88
25 N\~ | (dd, J=8.5,27,1H), 7.32 | min
F 5 »,CE N L —7.24 (m, 1H), 7.20 (s, [378]
; 1H), 7.09 (d, J = 8.7, 1H),
6 oH © 6.81 (s, 1H), 4.37 (dd, J =
30 (8)-3-Hydroxy-1-(6-methylpyridin- | 15.8, 6.7, 1H), 4.24 (dd, J
3-yl)-2-oxopyrrolidine-3-carboxylic | = 15.7, 6.0, 1H), 3.86 (dd,
acid 3-chloro-5-fluorobenzyl amide | J=8.5, 5.7, 1H), 2.60 (dt,
J=6.8, 58, 1H), 2.45 (s,
3H), 2.14 (dt, J = 12.9,
35 J4,1H).




pyrrolidine-3-carboxylic acid (1- 1H),
phenyl cycl opropyl) amde 7.8, 1H),
2012/ 048775PCT/ EP2011/ 004608 -

2.10 (dt, J= 13.0,
1.29 - 1.18 (m - 4H).
121 - "A200" C \ 0 HN

WO

(S) - 3- Hy WQXI2A48713 i sopropyl- 1H pyrazol- 4-y1) - 2- oxopyr r ol PG/ fg20%1/004608

(s,
7.19 (dt,
(dd, J=1
2H), 2.59
1H), 1.38
(S)-3-Hyd
acid 3,5-
7.66 (d,
(s, 1
15. 8, I% 0,
2.13 (ddd,
122 -
-7.35 (m
ik

1H),

10

15

20

25

30

"A4

carboxylic acid 3-chloro-2-fluoro- benzyH5am de 8.63 (t, J= 6.2, 1H), 8.03
7.66 (s, 1H), 7.49 -7.42 (m 1H), 7.30 (dd, J = 10.4, 4.1, 1H),
J=8.6,4.3, 1H), 6.69 (s, 1H), 4.49 (dg, J= 13.3, 6.6, 1H), 4.39
56, 6 1F1) 4.31 (dd,J =155 6.1 1H) 3. 76 - 3 62 (m

hB2"] 2] 869 (l9dF 6-4=THg7 32 14-% 6|3,

d, J= -3|—7A|3’Q|1n 6HI. 7OM—H\L1__m/n \ qOH
roxy-1- -4 yfl) - 2- oxopyrrol i di ne-[3- _carhoxylic
di f I uor ¢ Xg= 6—@7 1H). 6.8 31y, 3430715, |1H),
J _0'5j H) _ 94 2441%&9,‘1-71@@56 93(m 2H), 6. 69

55 - 143(m 11- 1), :4. . 4.23 (dd, J=

1H), 3. 76 - 3 61 (cm OpH) | 2 61 aldn4231(dd.1~2—2587 6, 4.3, 1H),

J= 13. 1.38 (dig 3g3y |min [379. 2]

202 " SS)O%H(!FEOXWZ-%%,'O oy~ 7. 6B ‘?a?ﬁ’éfsg@}',"l 01 2H), 7.i44

:FH), 7! 8¢rréi¥fine-3carbBxic adidds- 1H) 5.8, 20), 2.65.-83.5/i(m, [ 377] Cl| 411
chloro-5-fluorobenzyl amide 1H), 2.19 (dt, J = 13.0,
7.6, 1H), 2.11 (s, 3H).
"A183" 8.02( J=59 1H), 769 |3.79
F Q (dd, J=8.7,1.0, 2H), 7.44 | min
—7.37 (m, 2H), 7.35 - [343.3]
o 7.28 (m, 1H), 7.17 (t, J =
ﬁ 7.4, 1H), 7.09 - 8.97 (m,

0 3H), 6.62 (s, 1H), 3.86 -
(8)-3-Hydroxy-2-oxo-1-phenyl- 3.79 (m, 2H), 3.42 - 3.34
pyrrolidine-3-carboxylic acid [2-(3- | (m, 1H), 2.77 (t, J=7.3,
fluorophenyl)ethyl} amide 2H), 2.47 — 2.37 (m, 2H),

2.05 (dt, /=128, 7.9,
1H).
"A184"| F Vi 8.00(t, J=58, 1H), 7.72 | 3.78
:i::jg —7.66 (m, 2H), 7.43 — min
N == 7.37 (m, 2H), 7.23 (dd, J = | [343]
86,57, 2H), 717 (t, J=
7.4, 1H), 7.08 (t, J = 8.9,
N 2H), 6.61 (s, 1H), 3.86 —
3.67 (m, 2H), 3.31 - 3.13
(S)-3-Hydroxy-2-oxo-1-phenyl- (m, 2H), 273 (t, J = 7.4,
pyrrolidine-3-carboxylic acid [2-(4- 2H), 2.47 ~ 2.41 (m, 1H)
fluorophenyl)ethyl] amide 2:05 (dt, J=12.8 7.9
1H).
—

35




0) ITOH 0 7.13 (m 2H), 7.08 (dd, J= (S)-3-Hydroxy-2-oxo-1-phenyl -
9.7, 1.4, 1H), 6.63 (s, 1H), pyrrolidine-3-carboxylic acid [2 (3 3 81
(dd, J= 7.8, 5.8, 21-1), chl or o- 541 uor ophenyl )ethyl] am de 3
(m 2H), WOZB2/048703 , J= 6.9, 2H), 2.43 (dt, J = 12. 8, 5"@/131121'3!}1/0026‘{95
(dt, 12.9, 7.8, 1H). "A203" C 8418-(t, J= 6.2, 1H), 7.94 4.89 FF
(d, J= 8. 2H), 7.77 (d, J mn = 8.7, 2H), 7.49 - 7.42(m [ 431]
7.30 (t, = 6.5 1H,
"A185" 8.00(t, J=6.0,1H), 7.69 | 3.64
Q (dd, J=8.7,1.0, 2H), 7.44 | min
N —7.37 (m, 2H), 7.33 = [325.3]
o 7.24 (m, 2H), 7.18 (ddd, J
5 =13.8, 7.8, 1.7, 4H), 6.62
0
(s, 1H), 3.89 —3.77 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- 2H), 3.40 — 3.34 (m, 2H)
pyrrolidine-3-carboxylic acid 274 (t, J=T7.5, 2H), 2.47
o phenethyl amide —2.40 (m, 1H), 2.06 (dt, J
=12.9, 7.9, 1H).
"A186" F N\\ 8.74 (t, J=6.3,1H),7.92 | 3.87
— (dd, J=8.0,1.5, 1H), 7.82 | min
NX —7.76 (m, 1H), 7.55 — [388]
15 Cl "y 7.48 (m, 2H), 7.27 (d, J =
I oH O 8.8, 1H), 7.21 (s, 1H),
711 (d, J=9.7, 1H), 6.87
(R)-1-(2-Cyanophenyl)-3-hydroxy- (s, 1H), 4.39 (dd, J = 15.8,
2-oxopyrrolidine-3-carboxylic acid 6.8, 1H), 4.26 (dd, J =
20 3-chloro-5-fiuorobenzyl amide 15.7, 5.9, 1H), 3.96 — 3.83
(m, 2H), 2.62 (m, 1H}),
2.27-217 {m, 1H).
"A187" £ N 8.79(t, J=6.5 1H),7.91 | 4.14
Q /©// (g, J=9.1, 4H), 7.27 (d, J | min
25 o 3 N =8.7,1H), 7.19(s, 1H), | [386.3]
HN | % 7.09 (d, J = 8.8, 1H), 6.89
© (s, 1H), 4.37 (dd, J = 15.8,
(R)-1-(4-Cyanophenyl}-3-hydroxy- 6.7, 1H), 4.24 (dd, J =
30 2-oxopyrrolidine-3-carboxylic acid 15.9, 6.0, 1H), 3.90 (¢, J =
3-chloro-5-fluorobenzyl amide 6.5, 2H), 2.64 — 2.56 (m
1H)Y, 2.20-2.10 (m, 1H). |

35




o Ho 7.18 (dd, J = 8.2, 7.5, 1H), (S)-3-Hydroxy-2-oxo-1-(4-trifl uoro-
6. 85 (s 1H) 4.40 (dd, J= net hyl phenyl ) pyrrol i di ne-3- 15.6, 6.5, 1H),
4. 33 carboxyll acid 3-chloro-2-fluoro- = 15.6, 6
(dd, bé‘ﬁ%ﬂ #fi7ée I= 8.6, 5.6, 2H), 2. 60 (dt, J=6. 7, %8’%"5%’““%5".%15
(dt, J= 13.1, 7.8, 1H) " A204' 8-287(d, J= 5.2, 1H) 7.69 3
J=8.7, 1.0, 2H), 7.44 min H-7.37 (m 2H), 7.24 (dd, J [337.3]
10.3, 4.6, 2H), 7.20 - 0 Ho
"A188" cl 8.76 (q, J=5.2, 1H),8.01 | 2.88
=
| (dd, J=8.5, 2.7, 1H), 7.32 | min
N
F H N —7.24 (m, 1H), 7.20 (s,
0 OH), 7.09 (d, /= 8.9, 1H), | [378]
OH
5 © 6.81 (s, 1H), 4.37 (dd, J =
(R)-3-Hydroxy-1-(6-methylpyridin- 15.8, 6.7, 1H), 4.24 (dd, J
3-yl)-2-oxopyrrolidine-3-carboxylic | = 15.7, 6.1, 1H), 3.86 (dd,
acid 3-chloro-5-flucrobenzyl amide | ;= 8.5, 5.7, 1H), 2.60 (dt,
10 J=6.8, 57, 1H), 2.45 (s,
3H), 2.14 (dt, J=12.9,
7.4, 1H).
"A189" cl 8.72( J=6.3,1H),7.57 |4.44
/@/ (d, J= 8.5, 2H), 7.27 (dt, J | min
15 F H N =8.8,2.1, 1H),7.23 - [377]
5 7.18 (m, 3H),7.10(d, J=
6 OH 9.8, 1H), 6.73 (s, 1H),
(R)-3-Hydroxy-2-oxo-1-p-tolyl- 4.38 (dd, J = 15.8, 6.8,
pyrrolidine-3-carboxylic acid 3- 1H), 4.23 (dd, J=15.7,
20 chloro-5-fluorcbenzy! amide 6.1, 1H), 3.86 — 3.79 (m,
2H), 2.62 - 2.53 (m, 1H),
2.28 (s, 3H), 2.10 (dt, J =
13.0, 7.6, 1H).
"A190" Cl N 8.71( J=64, 1H), 8.01 | 3.19
25 /Q/\N* (s, 1H), 7.63(d, J=0.5, | min
; N 1H), 7.31 - 7.23 (m, 1H), | [367]
7.19 (s, 1H),7.09(d, J=
| o © ( ) (
H Y 9.7, 1H), 6.70 (s, 1H),
4. =15. .
30 (R)-3-Hydroxy-1-(1-methyl-1H- 37(dd, /=158, 66,
1H), 4.2 =15.
pyrazol-4-yl)-2-oxopyrrolidine-3- ) 423 (dd, J=13.8,
carboxylic acid 3-chioro-5-fluoro- 5.9, 1H), 3.82 (s, 3H),
. 3.74 -3.62 (m, 2H), 2.60
benzyl amide
(ddd, /=12.1,7.6,4.2,
35 1H), 2.13 (ddd, J = 13.1,
| | 8.5, 6.7, 1H).




7.06 (m 4H),

2H), 2.88 pyrrolidine-3-carboxylic acid (td, J=8.3, 4.9, 1H, 2.61
S, 2R) - 2- phenyl cycl opropyl ) -2.51 (m 1H), 2.13 - am de 2. 00
- 1.32 WORI2PH7I5 1 13" (dt, J= 7.9, 5.8, 1H. wp FPCIE
2012/ 048775PCT/ EP2011/ 004608 - 123 - "AZ0%'- ci NH 2 .1 NN 9.00 (d, J= 2.1,
1H), 8.80 (1, J = 6.3, 1H), 8.28 (dd, J = 8.7, 2.6, 1H), 8.07(d, J 3.18 min
[407] = 8.6, 2H), 7.60 (s, 1H), 0 HO 7.28 (dt, J= 8.8, 2.1, 1H),
5-[(R)-3-(3-Chl aro-5- flunrohemvl
"A191" Cl 869 (t, /J=6.4, 1H), 7.31 417
— 7.7 (m, 6H), 7.11 (d, J | min
E k} ﬂ:i\ =9.7, 1H), 6.70 (s, 1H), [377]
7L o 4.41(dd, J=15.9,6.7,
5 o OH 1H), 4.24 (dd, J = 15.8,
(R)-3-Hydroxy-2-oxo-1-o-tolyl- 6.0, 1H), 3.68 (dd, J = 8.3,
pyrrolidine-3-carboxylic acid 3- 5.3, 2H), 2.66 — 2.55 (m,
chioro-5-fluorobenzyl amide 1H), 2.19 (dt, J = 13.0,
7.6, 1H), 2.11 (s, 3H).
10 "A192" Cl NH, | 8.76 (1, J=6.4, 1H), 7.95 | 3.2 min
Q ,©/§O (br. s, 1H), 7.91 (d, J = [408]
F N 8.8, 2H), 7.79 (d, J = 8.9,
N -:OH o 2H), 7.33 (br. s, 1H), 7.27
15 H% (d, J=8.7, 1H), 7.20 (s,
(S)-1-(4-Carbamoylphenyl)-3- 1H), 7.10 (d, J= 9.2, 1H),
hydroxy-2-oxopyrrolidine-3- 6.82 (s, 1H), 4.38 (dd, J =
carboxylic acid 3-chloro-5-fluoro- 15.8,6.9, 1H), 4.24 (dd, J
benzyl amide =158, 6.0, 1H), 3.89 (dd,
20 J=9.3,51, 2H), 3.37 (m,
1H), 2.64 — 2.55 (m, 2H),
2.19 - 2.08 (m, 1H).
"A193" ol 878 (t, J=6.3, 1H), 8.16 | 4.16
(s, 1H), 8.08 (dt, /=74, min
25 2.0, 1H), 7.68 ~ 7.59 (m, | [388.3]
F 2H), 7.27 (dd, J = 8.8, 2.0,
1H), 7.19 (s, 1H), 7.09 (d,
(S)-1-(3-Cyanophenyl)-3-hydroxy- | Y = 9.5, 1H), .86 (s, 1H),
30 2-oxopyrrolidine-3-carboxylic acid | 4-38 (dd, J=15.6, 6.7,
3-chloro-5-fluorobenzyl amide 1H), 4.24 (dd, /=157,
6.0, 1H), 3.96 ~ 3.84 (m,
2H), 2.59 (ddd, J = 11.8,
71,45, 1H), 2.14 (dt, J =
35 13.1, 7.9, 1H).

6.62 (s,

1H),

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl -

3.87 -

lg'Zml IIOOH%(iB 1. 4

3.81




7.20 (s,

1H),
6.7, 1H),

8.03 3.62
- 7.42 (m

1H),
pyrazol - 4-

1H),

4.25 (dd,
2.58 (m WQH3012/048725 23 - 2.13 (m 1H).
: N (d, J= 0.5, 1H) ,.14@6(d, J min
7.26 (m 1H),
(R) - 3- Hydroxy-1-(1-i sopropyl-1H 6.68 (s,

[ 395. 3]

1)-2-

7.10 (d, J=

J= 15. 6, 6.0, 1H),

0OH 1H), 7.34 -

copyrrolidine-3- (m 1H)

car banoyl) - 3- hydr oxy- 2- oxo-
pyrrolidin-1-yl]pyridine-2-carboxylic acid am de 4.38 (dd, J= 15. 8,

2H), 2.68 -
t,PQEE j@ymmﬂp1
0 H=0.5 1H),
7.9, 0.8,

4.01 -3.90
" A206"

9.6,

(m
Cl 8.63 (
7.18 (td, J
1H), 4.54 -
4.39 (dd, J = ca

1H),

4.43

rboxvli

3-chl oro- Zw

10

A1

- 15. 651 6.4, 1H), 4.31 (d

F N

AN
OH O N
o)

N
H

(R)-1-(3-Cyanophenyl)-3-hydroxy-
2-oxopyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide

48.78 (t, J= 6.4, 1H), 8.16

(d, J = 1.5, 1H), 8.08 (dt, J
=7.5,2.1, 1H), 7.68 —
7.59 (m, 2H), 7.27 (dt, J =
8.8, 2.1, 1H), 7.19 (s, 1H),
7.09 (d, J= 9.6, 1H), 6.86
(s, 1H), 4.38 (dd, J = 15.8,
6.7, 1H), 4.24 (dd, J =
15.7, 6.0, 1H), 3.96 — 3.83
(m, 2H), 2.59 (ddd, J =
11.8, 7.1, 4.6, 1H), 2.14
(dt, J = 13.0, 7.7, 1H).

414
min
[388.1]

15

20

25

"A195"

Cl

n
ZT

4 oH

(8)-3-Hydroxy-2-oxo-1-(tetrahydro-
pyran-4-yhpyrrolidine-3-carboxylic
acid 3-chloro-5-fluorobenzyl amide

8.58 (t, J = 6.3, 1H), 7.26
(dt, J= 8.7, 2.1, 1H), 7.18
(s, 1H), 7.09 (d, J= 9.7,
1H), 6.47 (s, 1H), 4.35
(dd, J=15.8, 6.7, 1H),
4.21(dd, J = 15.8, 6.0,
1H), 4.02 — 3.83 (m, 3H),
3.38 (dd, J=11.9, 9.7,
2H), 2.46 - 2.38 (m, 1H),
1.92 (dt, J = 13.0, 7.4,
1H), 1.69 (m, 2H), 1.57 -
1.40 (m, 2H).

3.1 min
[371]

30

35

IIA1 96“

oHG O
(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid [2-(2-

fluorophenyl)ethyl] amide

8.08 (t, /=5.9, 1H), 7.68
(d, J=7.7,2H),7.43 ~
7.36 (m, 2H), 7.25 (dt, J =
7.3,4.6, 2H), 7.13 (ddd, J
= 15.4, 11.1, 4.2, 3H),
8.60 (s, 1H), 3.86 — 3.76
{m, 2H), 3.45-3.19 (m,
2H), 2.85-2.71 (m, 2H),
2.48-2.39 (m, 1H), 2.05
(dt, J=12.9, 8.0, 1H).

3.74
min
[343]

6.90 (s,

7.49

aci d



benzyl amde = 15.6, 6.0, 1H), 3.75 - 3.62 (m 2H), 2.60 (ddd, J =
11.9, 7.5, 4.2, 1H, 2.20 -2.07 (m 1H, 1.38 (d, J = 6.7, 6H). WO
2012/ 048775PCT/ EP2011/ 004608 - 124 - "A207" am de |.
(R) - 3- HyQXJ2848773 | sopr opyl - 1Hpyr azol - 4- y1) - 2- oxopyr r ol i fTEERTUWA ISy i ¢
Fc.-N z-:"----- .-/ 0 OH acid 3,5-difluerl@@enzyl \N K 8.71 (t, J= 6.4, 1H),
8.03 (s, 1H), 7.66 (s, 1H), 7.29 -6.83 (m 3H), 6.67 (d, J = 14.3, 1H),
4.55 - 4.43 (m 1H), 4.38 (dd, J= 15.8, 6.7, 1H), 4.23 (dd, J = 15.8, 6.0,
1H), 3,77 - 362 (m 2H), 2 61 (ddd, J = 12.2, 7.6, 4.4 1H_ 2242 (ddd, J=
19.8, 11.8/"M197"[1H), 1. 38(d, J= 6.7, Q.| 308&mim2¢a1d) B0 [3.18 adog”
a  8.58 (t, J=6.5 JH), 7.26 3. o |t J=6.3, 1H), 8.28 (dd, J | min

. . N =87,2.5, 1H), 8.07 (d, J | [407]

Y, = 8.6, 2H), 7.60 (s, 1H),

5 o OH 7.28 (d, J = 8.8, 1H), 7.20
5-[(S)-3-(3-Chioro-5-fluorobenzy!- (s, 1H), 7.10 (d, J= 9.2,
carbamoyl)-3-hydroxy-2-oxo- 1H), 6.91 (s, 1H), 4.38
pyrrolidin-1-yllpyridine-2-carboxylic (dd, J=15.8, 6.7, 1H),

0 acid amide 4.25 (dd, J = 15.7, 6.0,

1H), 4.03 — 3.88 (m, 2H),
~ 2.69-258 (m, 1H), 2.24
~2.12 (m, 1H).
"A198" ci 8.62 (t, J=6.3, 1H), 8.04 |3.36
N
15 F /E/\N"’/ (s,1H), 7.65 (d, J= 0.4, |min
o ‘
i N 1H), 7.50 — 7.42 (m, 1H), | [381.3]
E 730, J=86.5 1H), 7.18
on ©
O (t, J=7.9, 1H), 6.68 (s,
(S)-1-(1-Ethyl-1H-pyrazol-4-yl)-3- 1H), 4.39 (dd, J= 15.6,

20 hydroxy-2-oxopyrrolidine-3- 6.3, 1H), 4.31 (dd, J =
carboxylic acid 3-chloro-2-fluoro- 15.6, 5.9, 1H), 411 (q, J =
benzyl amide 7.3, 2H), 3.75 - 3.62 (m,

2H), 2.60 (ddd, J = 12.0,
L 7.6,4.2, 1H), 2.18 - 2.06
25 {m, 1H), 1.33 (t, /= 7.3,
3H).
"A199" = 8.64 (s, 1H), 7.69 (dd, J= | 3.61
/CB 8.7,1.0, 2H), 7.44 - 7.36 min
H N :
30 N (m, 2H), 7.26 - 7.18 (m, [337]
: 2H), 7.18 = 7.09 (m, 3H),
o OH O
6.67 (s, 1H), 3.88 - 3.76
{S)-3-Hydroxy-2-oxo-1-phenyl- (m, 2H), 2.61 —-2.51 (m,
pyrrolidine-3-carboxylic acid (1- 1H), 2.10 (dt, J = 13.0,
35 phenylcyclopropyl) amide 7.8, 1H), 1.29 - 1.18 (m,
4H).




S (dt, J
1H),

6.47 (s,

= 8.7,
4. 35

2.1, 1H), 7.18 (s,

1H),

pyr an- 4- WO p8az#0&877&i ne- 3- car boxylic 1H),

3-chl oro-5-fl uorobenzyl

1.96 -

(R) - 1- (1- Et hyl

acid 3-chl

10

15

7.09 (d, J= 9.7,

0 OH (dd, J= 15.9, 6.9, 1H),
(R) - 3- Hydr oxy- 2- oxo- 1- (tetrahydro- 4.21 (dd, 6.
4.00 - 3.84 (m MTIEPZ%WGWS

J= 15.7,

[371]

1H),

am de 344_ 3.3414m- 3H), 2.47 - 2.38 (m 1H,

1.87 (m 1H), 1.78 - 1.61 (m 2H), 1.53 - 1.41(m 2H) .
WO 2012/ 048775PCT/ EP2011/ 004608 "A209" C \ 0 O OH
-1H pyrazol -4-y1) - 3-_ hydroxy-2- oxopyrrolidine-3- carboxylic

TARMD' | uoPlo- benzyl ami d'?u 8.63(t, J=6.2,1H),8.03 | 3.61

F L‘N{ (s, TH), 7.66 (s, 1H), 7.49 | min

H N —7.42 (m, 1H), 7.30 (dd, J | [395.3]
T g =10.4, 4.1, 1H), 7.19 (dt,

o Of J=86, 4.3, 1H), 6.69 (s,
(S)-3-Hydroxy-1-(1-isopropyl-1H- | 1H), 4.49 (dg, J = 13.3,
pyrazol-4-yl)-2-oxopyrrolidine-3- 6.6, 1H), 4.39 (dd, J =
carboxylic acid 3-chloro-2-fluoro- 15.6, 6.4, 1H), 4.31 (dd, J
benzyl amide =155, 6.1, 1H), 3.76 —

3.62 (m, 2H), 2.59 (ddd, J

=12.0,7.6,4.2, 1H), 2.12

(ddd, J=18.7, 11.3, 6.3,

1H), 1.38 (d, J = 6.7, 6H).

"A201" F 871( J=64,1H), 803 ) 3.37
=N 1(d,J=05, 1H), 7.66 (d, J | min
S
\ | =05 1H), 7.07 (tt, J = [379.2]

20

25

30

35

o OH
(S)-3-Hydroxy-1-(1-isopropyl-1H-
pyrazol-4-yl)-2-oxopyrrolidine-3-
carboxylic acid 3,5-difluorobenzyl
amide

9.4, 2.4, 1H), 7.01 - 6.93
(m, 2H), 6.69 (s, 1H), 4.55
— 4.43 (m, 1H), 4.38 (dd, J
= 15.9, 6.8, 1H), 4.23 (dd,
J=158, 6.0, 1H), 3.76 -
3.61 (m, 2H), 2.61 (ddd, J
=12.2,7.6,4.3, 1H), 2.13
(ddd, J=13.1, 8.5, 6.8,

J 1H), 1.38 (d, J=86.7, 6H). |




8.62 (t, J=6.3, 1H), 8.04 (s, 1H, 7.65 (d, J=0.4, 1H), 7.50 - 7.41 (m
1H), 7.30(t, J =6.5, 1H), 7.18 (t, J=7.9, 1H), 6.68 (s, 1H), 4.39 (dd, J=
15.6, 6.3, 1H, 4.31 (dd, J= 15.6, 5.9, 1H, 4.11 (q, J= 7.3, 2H), 3.76 -
3.62 (m WA01224805 (ddd, J= 12.0, 7.6, 4.2, 1H), 2.20 - 2. W/@Pﬁ()llﬂl‘b"ﬁosl 33
(t, J= 7.3, 3H. 3.35 mn [381] "A210" _4s0a0 itall 0 CH
1- 0- Acetyl- 2, 3-di hydro- 1H i ndol-5- yl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amde 8.71 (t, J= 6.4, 1H, 8.01
(d, J= 8.8, 1H), 7.62 (s, 1H), 7.39 (d, J=8.7, 1H), 7.30 - 7.24 (m 1H)
7.20 (s, L'Hﬁ2027'.h Elo.o, , 6. 7P8.08 (t, ¥H)6.041H)87 68d, | 4121 15.
6.7, 1H), 4.23 (dd, 8, 6.0, . 4. 00 d J-
6.9, 2H), 3.15 (t, 8. 4, #H), »2-63 - Zé%i _8%—%6@%‘_%24? 8n1"§ , 2.09
(dd. J= 13]8. 6.2, 3. 66 oy 446] - -2635('hA2Hl 7 B4 (GtOH) [377]
(S)-1-(1-Ethyl - 1k pyrazol 4#-y1) - 3y hydroxy} 2 %(% [_@I ne 3-| carboxylic
acid 3,5-difluorgbenzyl ™>admge 870 (t, J= p. f pmy H, 7.5 (s,
1H), 2 06 (t, J¥ 9.4, 1H),06.O$17 (d, J =6 5132|h=|)2H57EI!B((dsl Ji , 4.3§ (dd,
J=15.8, 6|8, 1H), 4.23 (dd,” J= 15.8, 5.9, ( 2H), 3. 77 -
3.60 (m 28, 2. q;;s)(gqum;( 5103t pﬁer@;- 4.4 &?)Hi“ 315 6%2(5 ’7"7')c 1H), |1.33
(t J=7.3| 3H). 1)ﬁm E%SM . 12.8( t(dd, 1= B.805.81BH), |7. 68 (qd, J=
.7, 1.0, 2H)), 7jE5"°' ings3- ac'f’@éf" 3%5(_%%%,%@ %5( t, J =16.5,
.6, 2H), 6.60 (3 chlbl’@Sflﬁor%@hér@?eth}rﬁa?m& 537550 49 ¢ b= 13,8, 7.2,
1H) 31(&31 13.20 (m 1H) J= 10.6 (tﬁjiﬁsglﬂ)-l) 2431(7dt J 37 (m| 1H),
2.04 ( J=12.9, 7.9, 418mnn[37 o OOH
(S) - 3- Hydr pxy- 2- oxo0- 1- phenyl pyrrolidine-B éérgoéﬁylﬂ"b Za%q@ %43-
chl oro- 2-f | uor ophenyl )et hyl] am de J=12.9, 7.8, 1H).
' "A203" 8.70(t, J=6.2, 1H), 7.94 | 4.89
F (d,J=88,2H),7.77(d, J | min
15 =8.7,2H), 7.49 -7.42 (m, | [431]
)& 1H), 7.30 (t, J = 6.5, 1H),
O HO 7.18 (dd, J=8.2,7.5, 1H),
(S)-3-Hydroxy-2-oxo-1-(4-trifluoro- | 6.85 (s, 1H),l 4.40 (dd, J=
methylphenyl)pyrrolidine-3- 15.6, 6.5, 1H), 4.33 (dd, J

20 carboxylic acid 3-chloro-2-fluoro- =15.6, 6.0, 1H), 3.91 (dd,
benzyl amide J=8.6, 5.6, 2H), 2.60 (dt,

J=6.7, 5.6, 1H), 2.15 (dt,
J=13.1,7.8, 1H).
"A204" 8.25(d,J=521H),7.69 | 3.85

# @ O (dd, J= 8.7, 1.0, 2H), 7.4 | min

~7.37 (m, 2H), 7.24 (dd, J | [337.3]
=10.3,4.6, 2H), 7.20 -
o HO 7.06 (m, 4H), 6.62 (s, 1H),

30 (8)-3-Hydroxy-2-oxo-1-phenyi- 3.87 - 3.81 (m, 2H), 2.88
pyrrolidine-3-carboxylic acid (td, /=8.3, 4.9, 1H), 2.1
((18,2R)-2-phenyicyclopropyl) —2.51(m, 1H), 2.13 -
amide 2.00 (m, 2H), 1.40-1.32

(m, 1H), 1.13 (dt, J= 7.9,

35 5.8, 1H).




"A213"

ci.

di t 40F o HO

(S)-3-Hydroxy-2-o0xo-1-(4-trifluoronethyl phenyl)pyrrolidine- 3- carboxylic

acid 3-chl oro-5-fl uorobenzyl am de 8.78 (t, J= 6.3, 1H) 7. é
2H), 7.78vQa012/948778 7 2H), 7.27 (dt, J= 8.8, 2.2, 7. 12‘6“{3 20‘&’%“6“37 09
(d, J=8.9, 1H), 6.86 (s, 1H), 4.38 (dd,128= 15. 8, 6 7, 1H) 4.24 (dd, J =
156.8, 6.1, 1H, 3.97 - 3.86 (m 2H), 2.64 - 2.55 (m 1H), 2.15 (dt, J=13.1,
7.7, 11-1). $$ 6.299 mn [429.0] - 127 - "A214" F F 4040F 8.77 (t, J=
6.4, 1H), 7. 94 (d ]-RﬁZ@??R(ﬂ]:R&?LD1717-7nO 1H),
6.98 (d, J "/SZC@IJZI-D 586 (s, 1H), 4. 39, ((8003¢: 4327, 14).48.64 131G 25 (dd,
 Toiut et e 3ok ol | il g e G 7'“@@7 ik
(S) - 3- Hy’dr_ Xy- 2- j)é(':o- 1% m %n@ﬂ) élﬁ A6 #PhE. 3L [d4PPloxyll i ¢
acid 3, 5-difl uorobenzyl am 6, 2H . 7.60 (gAq;l.l? ril all}-7.66
0 OH Q. (S){3-Hydrfoxy- 2- oxog i di ne- 3- car box faci d 3-
cyanobtnzyll amde 8.73 (t, J= 6.4, 1H), 7.y%28dst, 4H)8872 $11|‘d)d = 7.9,
1H), 7.56 { 7.48|Er(R1B3-Chiego-5Hlusmbenmy- 2Hy Y ].ﬁ_g(tz O%dJJ 1H), 6.[76 (s,
1H), 4.41 (dd, J: o (dd| 2% 8 e I3 85 (ldd,
= 7.6, 6.0] 2H) fg’%z?%yg %ﬂyd}@y %Léf)‘g 2. 12| 0@t 1HY . %B(smH)z 7, 1H). 3.[352
mn [ 336. 2] A212 ‘byrr@idirkQfy!]pyridirge- mar(blé)(w(e- —ngrsgﬁ(? J’L 7(4 trifluorfo-
met hyl phen I)pyr ﬁf)ddelr@iﬁ 3- carboxylic aci [:I ubr o-| benzyl| am de
8.70 (t, J B4 (d, J= 8.6, 2H)|1R), 71725((dd J :15838 2H), 7.531 -
7.42 (B 14, 7.30 (t, J= 6.5 1H), 7.18(t 1539 (s, 1H
4.40 (dd, J= 15.6, 6.3, 1H), 4.33 (dd, J= 695 TH%49°1 JU: 5% 1 (dd, Jf =
8.6, 5.6, 2H), 2|60 (dt, J = 6.6, 5.7, 1H)|28), 25y-€2.58Im=180B3.0, 7.8, [1H).
"A206"|  Cl N 8.63 (t, /=6.3, 1H), 8.03 |3.62
15 F J;):{ (d, /=05, 1H), 7.66 (d, J | min
H N = 0.5, 1H), 7.49 — 7.42 (m, | [395.3]
1H), 7.34 — 7.26 (m, 1H),
o Of 7.18 (td, J=7.9, 0.8, 1H),
(R)-3-Hydroxy-1-(1-isopropyl-1H- | 6.68 (s, 1H), 4.54 — 4.43
20 pyrazol-4-yl)-2-oxopyrrolidine-3- (m, 1H), 4.39 (dd, J =
carboxylic acid 3-chloro-2-fluoro- 15.6, 6.4, 1H), 4.31 (dd, J
benzyl amide =15.6, 6.0, 1H), 3.75 -
3.62 (m, 2H), 2.60 (ddd, J
=11.9,7.5, 4.2, 1H), 2.20
25 —2.07 (m, 1H), 1.38 (d, J
B = 6.7, 6H).
30

35



"A217" a FFF A0 HO

(R) - 3- Hydr oxy- 2- oxo-1- (4-trifluoronet hyl phenyl) pyrrolidine-3- carboxylic
acid 3-chl oro-5-fluorobenzyl am de 8.78 (t J=6.3, 1H), 7.94 (d, J= 8.6,
2H), 7. 78(Q2013/048785 7, 21-1), 7.27 (dt, J = 8.8, 2.1, 1H), RCDE 051/0%98
7.09 (d, J= 9.6, 1H), 6.86 (s, 1H), 4.381L(4d_d J=15.7, 6.7, 1H), 4.24 (dd,
J=15.8, 6.1, 1H), 3.97 - 3.84 (m 2H), 2.65 -2.56 (m 1H), 2.15 (dt, J =
13.1, 7.7, 1H). $$ 6.301 min [429.0] "A218" FF F F o OH

(R) - 3- Hydr oxy- 2- 0x0- 1- (4 trifluoronethyl phenyl)pyrrolidine-3- carboxylic
aci d 3, 5- di{fA20¥"¢benz§l ani de 8. 77/(;&; 65841 (tLH)F, 6.2, t), B3 Jb3:38 7.| 2H),
7.78 (d, J|= 8.8, 7.11 -7.03 ri .98, ( =. 6\ 6, 686 (s,
1H), 4.39 (dd, J- 6 7 &gﬁ)'@%é éﬁb%ﬂz-i) M8 91 |(dd,
J=8.7, 5.7, 2H) | 281 tdt ] J 6 5 -8, 1H) —B&BG(m(@H) 61&7m3J0 [37@21 1H) .
4.69 min [415] "4 10" E 8. 0 = 6.0, 1 8 2H), 7.28-
7.20 (m 28, 7.03 i o 5 . 3 ) Hé% Eig“z‘r’%ﬁ?' 16.63 (s,
1H, P80 (dd, J{: Rl33~6"yd1q11y1 @ @QPFPHWH 3. PBn(1H), 29B,(d@.J78 (t,[ J= 7.0, 2H),
2.44 (dt, J= 12.4 y =[12.9, _7, 8 4,22 min [|379. 3]
Elae | S eoadnyth 424
|

J .
4.4. 0 H6 (S)-1- .ﬂ,y,lazgp.{ 9|@J2wb%n§,ﬂméot; oxy - 3-carboxylic
acid [2-(3,)5-difljuorophe am de = 1538060, "THRA077 + 41 8. 21 |(s,

nype
1H), 8.11 (t, J= Gatboxmn)amd73§ﬂfﬂl0rqp£n8¥11 %%%(m 9ﬁi52(é1’(gd3*d1 .0, 1H),

7.54(d, J=7.8, 1Hmigd- 23 (dt, J= 8.9, 2.2 7.07 |(d, J=
9.5, 11%), 6. 70 (s, 1H), 3.94 - 3.82 (m 2H-132436—3434H52392n,tn [445] /
(ddd, J=19.8, 11.8, 6.7,
1H), 1.38 (d, J = 6.7, 6H).
R‘ "A208" Ci o 888 (L J=651H),7.26 |34 min
Q (dt, J=8.7,2.1, 1H), 7.18 | [371]
15 i H q (s, 1H), 7.09 (d, J = 9.7,
¥ Yo 1H), 6.47 (s, 1H), 4.35
o OH (dd, J = 15.9, 6.9, 1H),

(R)-3-Hydroxy-2-oxo-1-(tetrahydro- | 4.21 (dd, J=15.7, 6.0,
pyran-4-yl)pymrolidine-3-carboxylic | 1H), 4.00 — 3.84 (m, 3H),
20 acid 3-chloro-5-fluorobenzyl amide | 3.44 —3.34 (m, 3H), 2.47
—2.38 (m, 1H), 1.96 —
1.87 (m, 1H), 1.78 - 1.61
(m, 2H), 1.53 — 1.41 (m,
| 2H)

30

35



ci/ 0 HOOF (R)-3-Hydroxy-2-o0xo-1-(3-trifluoro-

nethylphenyl)pyrrolidine-3-

0 HOX 8.9,

carboxylic acid [2-(3-chloro-5- fluorophenyflethyl] am de (n1 2H)
(s, 1H), 2.78 (t, J=6.9, 2H), 2.47 - 2.41 (m 1H), é "
13.2, 8. 3VO302/4¥8775" A221" FF 8.10 (t, J= 6.0, 1H), 7.93 HPE‘E,T’E" oY 045‘}3 8.6,
2H), 7.77(d, J 5.066 .F = 8.8, 2H},176.24 (dt, J= Mn ci
2.1, 1H), 7.15 (s, 1H), 99.06% (R)-3-Hydroxy-2-o0ox0-1-(4-trifluoro-
(d, J= 9.0, 1H), 6.72 purity
"A209" Cl N 8.62(t, J=6.3, 1H), 8.04 | 3.35
N .
F /Q/NJ (s, 1H), 7.65(d, J=0.4, | min
H N 1H), 7.50 — 7.41 (m, 1H), | [381]
, o 7.30 (t, J=86.5, 1H), 7.18
5 o OH @t J=7.9, 1H), 6.68 (s,
(R)-1-(1-Ethyl-1H-pyrazol-4-yl)-3- 1H), 4.39 (dd, J = 15.6,
hydroxy-2-oxopyrrolidine-3- 6.3, 1H), 4.31 (dd, J =
carboxylic acid 3-chloro-2-fluoro- 15.6,5.9, 1H), 4.11 (g, J =
0 benzyl amide 7.3,2H), 3.76 - 3.62 (m,
2H), 2.60 (ddd, J = 12.0,
7.6,4.2, 1H), 2.20 - 2.06
{m, 1H), 1.33 (t, /= 7.3,
3H).
15 "A210" cl 0}___ 871(t J=64,1H), 8.01 | 3.66
/@N) (d, J=8.8, 1H), 7.62 (s, min
F H N 1H), 7.39 (d, J= 8.7, 1H), | [446]
5 7.30~7.24 (m, 1H), 7.20
"0 OH
(s, 1H), 7.10 (d, J= 10.0,
-(1-Acetyl-2,3-di -1H-indol-5-
20 1-(1-Acetyl-2,3-dihydro-1H-indol-5 1H), 6.72 (s, 1H), 4.38
)-3- -2- idine-3-
yl) hyd.roxy-2 oxopyrrolidine-3 (dd, J=15.8, 6.7, 1H),
;arbm:yhc acid 3-chloro-5-fiuoro- 4.23 (dd, J=15.8, 6.0,
id
enzyl amide 1H), 4.09 (t, J = 8.6, 2H),
3.81(, J=6.9, 2H), 3.15
25 (t, /=8.4, 2H), 2.63 —
2.52 (m, 1H), 2.14 (s, 3H),
2.09 (dd, J=13.8, 6.2,
~ | 1TH).
| ™ |
30

35




met hyl phenyl ) pyrrolidine-3- (s, 1H), 3.93 - 3.81 (m carboxylic acid
[2-(3-chloro-5- 2H), 3.43 - 3.33 (m 2H), fl uorophenyl )ethyl] am de 2. 78
(t, J=6.9, 2H), 2.48 -2.41 (m 1H), 2.08 (dt, J = 12.8, 8.0, 1H).
"A222" FvB0B2048779= 6.0, 1H), 7.69 4.58 41410 (dt, Jr 12P@T,/E22.021,r’00£ﬂ)3, m n
7.51 -7.39 (m 21-1), 7.23 [395] «ci> _47@HO (dt, J=8.9,2.2, 1H), 7.15
(R)-1-(3-Fl uorophenyl) - 3- hydroxy- (d, J="1.51 1H), 7.10 -
2- oxopyrrolidine-3-carboxylic acid 7.05 (m 1H), 7.04 - 6.98
[ 2-(3- chloro5f|uoropheny|)ethy|] (m 1H), 6.68 (s, 1H), 3.87
"A211" 870 (t, /=6.2, 1H),8.04 | 3.06
=N (s, 1H), 7.65 (s, 1H), 7.06 | min
,C/NJ
F H N7 (t, J=9.4,1H),6.97(d, J |[365]
? = 6.5, 2H), 6.69 (s, 1H),
g 6H ©
5 4.38 (dd, J=15.8, 6.8,
(S)-1-(1-Ethyl-1H-pyrazol-4-yl)-3- 1H), 4.23 (dd, J = 15.8,
hydroxy-2-oxopyrrolidine-3- 5.9, 1H), 411 (q, J=7.2
carboxylic acid 3,5-difluorobenzy! oH), 3.77 - 3.60 (m, 2H)
0 amide 261 (ddd, J=12.3, 7.6,
4.4, 1H), 2.21 - 2.07 (m,
1H), 1.33 (t, J = 7.3, 3H).
"A212" 812 (t, J=6.0 1H),7.68 |4.18
@ (dd, J=8.7, 1.0, 2H), 7.45 | min
15 § }_Ql ~7.36 (m, 3H), 7.28 — [3773]
Cl F 4 YS! 7.22 (m, 1H), 7.15 (dt, J =
OH 16.5, 7.6, 2H), 6.60 (s,
(S)-3-Hydroxy-2-oxo-1-phenyl- 1H), 3.80 (dd, J=7.9, 5.7,
pyrrolidine-3-carboxylic acid [2-(3- 2H), 3.39 (td, J = 13.8
20 chloro-2-fluorophenyl)ethyl} amide 7.2, 1H), 3.31 - 3.20 (m
1H), 2.82 (dd, J=10.6,
6.7, 2H), 2.47 — 2.37 (m,
1H), 2.04 (dt, /= 12.9,
7.9, 1H).
25 "A213" Cl ¢ | 878(1LJ=€3,1H), 794 |33
/Ul(i (d, J=86,2H),7.78 (d, J | 6.299
F H N =87,2H), 727 (dt, J= | min
: 8.8,2.2, 1H), 7.20 (s, 1H), | [429.0]
OHO ©
30 _ 7.09(d, J=8.9, 1H), 6.86
(S)-3-Hydroxy-2-oxo-1-(4-trifluoro- (s, 1H), 4.38 (dd, J = 15.8,
methylphenyl)pyrrolidine-3- 6.7, 1H), 4.24 (dd, J =
carboxyilic acid 3-chloro-5-fluoro- 15 8 6 1 'I-H) 3 9:7 _3.86
o o .8, 6.1, 1H), 3. .
enzyl amide (m, 2H), 2.64 ~ 2,55 (m,
35 1H), 2.15 (dt, J = 13.1,
7.7, 1H).




amde -3.76 (m 2H), 3.45 - 3.3 (m 1H), 2.78 (t, J=
(ddd, J= 12.8, 7.2, 4.1, 1H, 2.05 (dt, Jr 12.9, 7.9,

2012/ 048775PCVP2011/ 004608 - 130 - "A223" F 8.06 (t, J=6.0, 1H), 7.75
-7.68 (mMWQR)12/098728- 7.21 (m 3H), 7.16 (s, 11-1), 7.08 (dRCT/BEW1FO0#608
1H), 6.63 (s, 1H), 3.80 (dd, J= 7.6, 6.Q272H), 3.44- 3.34 (m 1H, 2.78 (t,
J=7.0, 2H), 2.43 (dt, J= 12.7, 5.5, 1H), 2.04 (dt, J=12.9, 7.8, 1H. 4.4
mn [395] 11,iizMN41, F a 0 HOO (S)-1-(4-Fluorophenyl)-3-hydroxy-

2- oxopyrrolidine-3-carboxylic acid 12-(3-chloro-5-fluorophenyDethyl] am de
"A224" F IB‘rA2145\' 2N o (8) 1- (13- Car bapoy| ey U)y=34, 1H), 7.4 | $%

hydr oxy- 2- oxopyr ol i - carboxylic ¢| - 0

fl uoropheni | ) et hyl e 8 08 (t (f{—i)% %6%) 29836 6Z?§51) | 7.94

(dd, J =842, 1.4, 7;@ 78 HﬁS‘ZHA],??(I 7.D2(8‘)Ominl—|), 7.42
1H), 6.98 (d, /= 6.6, 2H), | [413.0]

(s, 1H), 7{24 (di,
6.86 (s, 1H), 4.39 (dd, J =

5 F @) HO
(S)-3-Hydroxy-2-oxo-1-(4-trifluoro- 15.7, 6.8, 1H), 4.25 (dd, J
=15.9, 6.1, 1H), 3.92 (dd,

methylphenyl)pyrrolidine-3-
carboxylic acid 3,5-diflucrobenzyl J=87, 5.7, 2H), 2.61 (dt,

6.9, 2H), 2.43
1H. WO

amide J=67,57, 1H), 2.16 (dt,

J=13.0,7.6, 1H).

215" N 873 (L J=64 1H), 775 | 3.352
Q _7.66 (m, 4H), 7.61(d, J | min

N = 7.9, 1H), 7.56 — 7.48 (m, | [336.2]

1H), 7.45 — 7.36 (m, 2H),

7.18 {t, J=7.4, 1H), 6.76
(s, 1H), 4.41 (dd, /= 15.5,
(S)-3-Hydroxy-2-oxo-1-phenyl- 6.7, 1H), 4.29 (dd, J =
pyrrolidine-3-carboxylic acid 3- 15.6, 6.1, 1H), 3.85 (dd, J
20 cyanobenzyl amide =7.6,6.0, 2H), 2.64 ~
2.54 (m, 1H), 212 (dt, /=
13.0, 7.7, 1H).

"A216" ¢l 870(t, J=6.2,1H), 7.94 | 4.879

F F | (d, J=8.6,2H),7.77(d,J | min
25
; /—\N F l=88, 2H), 7.51-7.42 (m, | [431.0]

10

15

OOH

1H), 7.30 (t, /= 86.5, 1H),

oHO © 7.18(t, J=7.9, 1H), 6.85
(R)-3-Hydroxy-2-oxo-1-(4-trifluoro- | (s, 1H), 4.40 (dd, J = 15.6,
30 methylphenyli)pyrrolidine-3- 8.3, 1H), 4.33(dd, /=
carboxylic acid 3-chloro-2-fluoro- 15.5, 6.1, 1H), 3.91 (dd, J
benzyl amide = 8.6, 5.6, 2H), 2.60 (dt, J
=6.6,5.7, 1H), 2.15 (dt, J
| |=130.78, 1H).

35



J=8.9, 2.1, 11-1), 7.16 (s,
3.89 - 3.83 (m 2H), 3.42 - 3.34 (m 1H,
Jr 12.3, 6.0, 1H), 2.07 (dt, J= 12.9, 7.8,
2012/ 048 WG PQIPEI2H11/ 004608 - 131 -
(R) - 3- Hydr oxy- 2- oxo- 1- (3-trifl uoro-

1H), 7.08 (dd,

2.78 (t,
" A225"

Jr 9.7, 1.4, 1H),

1H). 3.44 nin [4

6.
J= 7.0, 2H),

66 (s,
2.44

acid 3-chloro-5-fluoro- benzyl amde 8.80 (t, J=6.4, 1H), 8.21 (s, 1
7.89 (d, J= 8.3, 1H) 7.66(t, J=8.0, 1H, 7.54 (d, Jr 7.8, 1H), 7.27
J=8.7, 2.1, 1H, 7.20 (s, 1H), 7.09 (d, J= 9.6, 1H),L 6 .89 (s __1H)
(dd, J= 15]%2%"7, lH) C'4.24 (dd, J= 15.8, 6766 I)6.3411007.943 |86 (m
2.60 (ddd, |J= 118, 4.4, 1H) 15 d § 7 dlj—l).6_§0189
[431] "A226" Cl q_, 3 J- 6. @#F D 4 39 2}[1)21 gt( 11. 9,
1H), 7.46 (dI, Jf 15.9; 1] 0| A8, ZH),,T 27211 »(Eld JEING. 8,
(R -1-(3-Fl uorophenyl) 3 h - 1H1 7.2 Sp 11y 7648, 4290
2- oxopyrroliidi ne{3-carboxyl,e; aced J= 8.8, ?L% = k%‘s % @ {IQ) [429.0]
3-chl ot 0- 54f | uor gbenzyl amde 7.9, 1H), 6. 8’20@5{91 AHPG 1H)43.@7 (dd, Js
6. 6, 1I—q , 4. 24 (RE3;HydlroxyR-@o-1-(4-trifluoro- (s, 1H), 4.38 (dd, J = 15.7
methylphenyl)pyrrolidine-3- 6.7, 1H), 4.24 (dd, J =
carboxylic acid 3-chloro-5-fluoro- 15.8 6.1, 1H), 3.97 —3.84
. benzyl amide (m, 2H), 2.65 — 2.56 (m,
1H), 2.15 (dt, J= 13.1,
7.7, 1H).
"A218" F F . 8.77 (t, /=6.4,1H),7.94 | 4.69
/@XF (d, J=8.7, 2H), 7.78 (d, J | min
15 F i N = 8.8, 2H), 7.11 - 7.03 (m, | [415]
o 1H), 6.98 (d, J = 6.6, 2H),
o OH
' 6.86 (s, TH), 4.39 (dd, J=
(R)—3-Hydroxy-2-oxc.>—-1-(4-tr[fluoro— 15.8, 6.7, 1H), 4.24 (dd, J
methylphenyl)pyrrolidine-3- = 15.8, 6.0, 1H), .91 (dd,
20 carboxylic acid 3,5-diflucrobenzyl J=87, 57, 2H), 2.61 (dt
amide J=6.8, 5.8, 1H), 2.16 (dt,
J=13.0, 7.6, 1H).
"A219"| F 8.05(t J=6.0,1H), 7.75 |4.22
F
H —7.68 (m, 2H), 7.28 — min
25 N N
- : 7.20 (m, 2H), 7.03 (it, J= | [379.3]
OHO O 9.5, 2.3, TH), 6.98 — 6.92
(S)-1-(4-Fluorophenyl)-3-hydroxy- | (m, 2H), 6.63 (s, 1H), 3.80
2-oxopyrrolidine-3-carboxylic acid (dd, J=7.8, 5.7, 2H), 3.42
30 [2-(3,5-diflucrophenyl)ethyl] amide | —3.25{m, 2H), 2.78 {t, J =
7.0, 2H), 2.44 (dt, J=
12.8, 5.6, 1H), 2.04 (dt, J
= 12.9, 7.8, 1H). | J

35

1H),
(dd,

ZOEP WO
Cl 411fa 0 HoPEI7EP2011/004608

methglgphenyl ) pyrrol i di ne-3- carboxylic

1-0,
(dt,
. 38
2H),
m n
2.2,
2.1,

15. 4,



(dt,

2.3,
3.41
05

d, J=
, 6.65

3. 89-
9]

-carbo

5.7, 1H), 3.92 - 3.79 (m 2H), 2.58 (dt, J= 6.8, 5.7, 1H), 2.13
J= 13.1, 7.7, 1H). - 132 - "A227" 110 0 HO
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - pyrrolidine-S-carboxyIic acid [ 2-
(3, 5-di f mweaphesrypet hyl] am de 8.05 (t, J 6.0, 11-1), 7rPGBEPM]/006089. O,
1.7, 2H), 7.43 -7.36 (m 2H), 7.21 - 7. 11329(m 1H), 7.03 (tt, J = 9.5,
11-1), 6.99 - 6.92 (m 2H), 6.63 (s, 1H), 3.82 (cid, J= 7.7, 5.9, 2H),
-3.34 (m 2H), 2.78 (t, J=7.0, 2H), 2.44 (dl, J = 12.8, 5.5 1H), 2.
(dt, J = 12.9, 7.8, 1H). 3.97 nin [361.3] "A228" F . O H OOH
(S)-1-(4-Fljygzmphehyl ) - 3- hydr oxy- 2- oxopyr | 821 ds,neh38.darhoxyl i(c5.09
2-chl oro-3,6-difl i ; : AT , 1 70 (dd
10.7, 5.4, |3.0, 1 % |—|5'5]7785’3(r§ J‘Qbo (TP 3H)
(s, l(H), 4ﬂ4§30 (dd, 4. 4$HX a5 g, FH)M $H),4 5[,4454[H)
3.76 (m 2H), 2.5% mn [39
HLCL T h220r ol TN Tt F H?%ﬁ(j%‘[ » 7 % 9% |
(S) - 1-§ 1- Car banoy |(ﬁ)39m9@row@l6>&>zﬂi(3 {Jnfméao 31 [t dr o8y9, 2:20%0py7 181 i di ne- 3
xylic acid|3- chlo 2-f1 uorobenzyl am de
methylphenyi)pyrrohdme -3- (s, 1H), 7.07 (d, /= 9.5,
carboxylic acid [2-(3-chloro-5- 1H), 6.70 (s, 1H), 3.94 -
fluorophenyl)ethyl] amide 3.82 (m, 2H), 3.43-3.34
10 (m, 2H), 3.30 (s, 1H), 2.78
(t, J=86.9, 2H), 2.47 —
2.41 (m, 1H), 2.08 (dt, J =
13.2, 8.5, 1H).
“A221"| F. F [810( J=6.0,1H),7.93 | HPLC:
15 Q_&H N/@iﬂ (d, J=8.6, 2H), 7.77(d, J | 5.066
N =8.8, 2H), 7.24 (dt, J = Min
OHO © 8.9, 2.1, 1H), 7.15 (s, 1H), | 99.06%
(R)-3-Hydroxy-2-oxo0-1-(4-trifluoro- | 7.07 (d, J = 9.0, 1H), 8.72 | purity
methylphenyl)pyrrolidine-3- (s, 1H), 3.93 — 3.81 (m,
20 carboxylic acid [2-(3-chloro-5- 2H), 3.43 — 3.33 (m, 2H),
fluorophenyl)ethyl] amide 2.78 (t, /= 6.9, 2H), 2.48
—2.41 (m, 1H), 2.08 (dt, J
=12.8, 8.0, 1H).
"A222"| F 8.08 (t, /=6.0, 1H), 7.69 |4.58
25 y /@ (dt, J = 12.0, 2.2, 1H), min
N), 5 QN - | 7.51-7.39 (m, 2H),7.23 | [395]
“ OHO O (dt, J=8.9, 2.2, 1H), 7.15
(R)-1-(3-Fluorophenyl)-3-hydroxy- | {d: J=1.5, 1H), 7.10 -
30 2-oxopyrrolidine-3-carboxylic acid | 7-05 (m, 1H),7.04 —6.98
[2-(3-chloro-5-fluorophenyljethyl] | {m, 1H), 6.68 (s, 1H), 3.87
amide - 3.76 (m, 2H), 3.45 —~
3.34 (m, 1H), 2.78 (t, J =
6.9, 2H), 2.43 (ddd, J =
35 12.8,7.2, 4.1, 1H), 2.05
(dt, J=12.9, 7.9, 1H).
L




8.62 (t, J=6.2, 1H), 8.04 (s, 1H), 7.66 (s, 1H), 7.51 -7.43 (m 2H), 7.31
(t, J=6.5 1H), 7.23 (s, 1H), 7.18(t, J=7.9, 1H), 6.70 (s, 1H, 4.74 (s,
2H), 4.40 (dd, J= 15.7, 6.2, 1H, 4.36 - 4.29 (m 1H), 3.77 -3.64 (m 2H),
3.49 - 3¥@92q1mo4sbky, 3.16(d, J5.2, 1H), 2.61 (ddd, J= 12. IPCWEB01KH0@6081H)
2.20 - 2.09 (m 1H. 2.866 mn 96.09 % ggglty V\D
2012/ 048775PCT/ EP2011/ 004608 - 133 - 4.17 [354.3] [354.31
>/ OHQO Tert - Butyl
4-[(R)-3-(3,5-difl uoro- bencharbarmﬂ) 3- hydr oxy-2- oxo-pyrrolidin-1-yllpip
eri di ne- 1-4mmﬂ (yFate — "A231" | HONH2 p8QR)t I<&6Cahbamay| pthémwh) - 3-
hydr oxy- 2- xopyrrol ne- 3- carboxyl aC| - chl or, uor o am de
8. 75(t J—J oo (m 93:6%?(. %ﬁﬁyi e[gég](d J=
7.9, 1H, 7 48 ( =8. 0 H)’.ZﬂmZZHIdt‘lG(& 1&8)8 1H),
7.20 (s, 1}, (Md J—97 680(5 4,38 _(dd, 158 6.7,
1H), 4.25 gdd J = 15.7. 6.0.HAHO 3. 04 - E@E@%J %}7 ﬁig éé) 2.54 (Im
1H), %14 1 n| 64863, 1 80(dd J=
2012/ 048775PCT/ Epééﬂ?‘b&@é‘&’he" sy o) OF Qé s % a 69 (d,| J=
6.7, 1H), 1.70 ($ 2-ddpyrrolicin-3-2arBBxyiiaciaH) | 75 88, 27) 3447 ?1341 ), 7.27(d, J
5.09 mn [445] 15 3 L8R 5-fluorophenylethyy | (M. TH), 278 (t, J=7.0,
amide 2H), 2.43 (dt, J = 12.7,
10 5.5, 1H), 2.04 (dt, J =
12.9, 7.8, 1H).
"A224" 8.08 (t, /=6.0, 1H),8.05 |3.44
D’\' /q; ~7.99 (m, 2H), 7.94 (dd, J | min
=82, 1.4, 1H), 7.67 (d, J | [420]
& Ho
15 =7.8, 1H), 7.47 (t, J= 8.0,
(S)-1-(3-Carbamoylphenyl)-3- 1H), 7.42 (s, 1H), 7.24 (dt,
hydroxy-2-oxopyirroliding-3- J=89 21 1H), 7.16 (s,
carboxylic acid [2-(3-chloro-5- 1H), 7.08 (dd, J = 9.7, 1.4,
fluorophenyl)ethyl] amide 1H), 6.66 (s, 1H), 3.89 —
20 3.83(m, 2H), 3.42-3.34
(m, 1H), 2.78 (t, J= 7.0,
2H), 2.44 (dd, J = 12.3,
6.0, 1H), 2.07 (dt, J =
12.9, 7.8, 1H).
25 5 1) ]
30

35



ci hg\ 0 HOOF

1H),

acid [2-(3-chl oro-5-
am de (d@o2e12/088735 7.1, 2H),
2. 64-

(m 2H),

1H) .

"A233"

10

15

20

25

30

35

FF 8.11 (t,

(S)-3-Hydroxy-2-o0xo0-1-(3-trifluoro-
nmet hyl phenyl ) pyrrolidine-3- 7.12 (d, J= 9.5, 1H),
11-1),
4.25 (dd,

_1@1,- J=6.6, 1H),
7.93 HPLC

1H), 6.42 (s,

(s,

2.55 (m 2H), 2.14
J= 6.0, 1I-1),

6. 69
4.40
J= 15.8, 5.8,

= 8.8, 1H),

fl uor ophenyl )eth
SEBERI S
2.12 -

7.22 (s,
carboxylic

| ]
83.84
2.08 (m

|IA225|I

(R)-3-Hydroxy-2-0x0-1-(3-triflucro-
methylphenyl)pyrrolidine-3-
carboxylic acid 3-chioro-5-fluoro-

benzyl amide

8.80 (t, J= 6.4, 1H), 8.21
(s, 1H), 7.89 (d, J = 8.3,
1H), 7.66 (t, J = 8.0, 1H),
7.54 (d, J= 7.8, 1H), 7.27
(dt, J = 8.7, 2.1, 1H), 7.20
(s, 1H), 7.09 (d, J = 9.6,
1H), 6.89 (s, 1H), 4.38
(dd, J = 15.8, 6.7, 1H),
4.24 (dd, J = 15.8, 6.0,
1H), 4.00 — 3.84 (m, 2H),
2.60 (ddd, J=11.8, 7.2,
4.4, 1H), 2.15 (dt, J =
13.1, 7.7, 1H).

4.89
min
[431]

"A226"

Cl
H

SOa®
F OHo % F
(R)-1-(3-Fluorophenyl)-3-hydroxy-
2-oxopyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide

875 (t, J= 6.5, 1H), 7.69
(dt, J = 11.9, 2.2, 1H),
7.46 (dt, J = 15.0, 8.6,
2H), 7.27 (dd, J = 8.8, 2.1,
1H), 7.20 (s, 1H), 7.09 (d,
J=8.8, 1H), 7.03 (t, J =
7.9, 1H), 6.82 (s, 1H),
4.37 (dd, J = 15.4, 6.8,
1H), 4.24 (dd, J = 15.8,
5.7, 1H), 3.92 - 3.79 (m,
2H), 2.58 (dt, J = 6.8, 5.7,
1H), 2.13 (dt, J = 13.1,
7.7, 1H).

4.39
min
[381]




ilk F (d, J=8.6, 2H), 7.77 (d, J 5.068 F = 8.7, 2H), 7.24 (dt, J=mn

a o H60 8.9, 2.1, 1H), 7.15(s, 1H), 99.04

(S) - 3- Hydr oxy-2-oxo-1-(4-trifluoro- 7.08 (dd, J= 9.3, 1.8, 1H), %
l_/%’é’:?&m@ﬂ%sic

met hyl phavy201p9#8783 i di ne-3- 6.75 (s, 1H), 3.94 - 3.81 puriR§T

acid [2-(3-chloro-5- (m 2H), 3.44- 3.3436m fl uor ophenyl )ethyl] am de
2H), 2.78 (t, J =6.9, 21-1), 2.47 - 2.41 (m 1H, 2.08 (dt, J= 12.8,
7.9, 1H). WO 20121048775PCT/ EP2011/ 004608 - 135 - "A234" F 8.08 (t, J=
6.0, 1H), 7.69 J= 12.0, 2.2, 1H),
"A227"| F 8.05 (t, J=6.0, 1H), 7.68 | 3.97
“ N/© (dt, J=9.0, 1.7, 2H), 7.43 | min
\ ~7.36 (m, 2H), 7.21 — [361.3]
F oHo O 7.13(m, 1H), 7.03 (tt, J =
5 (S)-3-Hydroxy-2-oxo-1-phenyl- 8.5,2.3, 1H), 6.99 ~ 6.92
pyrrolidine-3-carboxylic acid [2- (m, 2H), 6.63 (s, 1H), 3.82
(3,5-difluorophenyl)ethyl] amide (dd, J=7.7,5.9, 2H), 3.41
—3.34(m, 2H),2.78 {t, J=
10 7.0, 2H), 2.44 (dt, J =
12.8, 5.5, 1H), 2.05 (dt, J
=129, 7.8, 1H).
"A228" F F 8.22(, J=55 1H),7.70 | 4.01
ol /O/ (ddd, J=10.7,5.4,30, | min
15 H N 2H), 7.43 (td, /=9.0, 4.7, | [399]
/ NON 1H), 7.33 - 7.20 (m, 3H),

Jon °© 6.65 (s, 1H), 4.50 (dd, J =
(8)-1-(4-Fluorophenyl)-3-hydroxy- 15.0,5.1, 1H), 4.43 (dd, J
2-oxopyrrolidine-3-carboxylic acid | ~ 14.5, 4.5, 1H), 3.89 -

20 2-chloro-3,6-difluorobenzyl amide 3.76 (m, 2H), 2.52 (m,
1H), 2.07 (dt, J=12.9,
8.4, 1H).
"A229" ot N 8.62 (t, /J=6.2, 1H), 8.04 | HPLC
2
F =N \):O (s, 1H), 7.66 (s, 1H), 7.51 | 2.866
25 H % .
H =743 (m, 2H), 7.31 (t, J= | min
F Y, 6.5, 1H), 7.23 (s, 1H), 96.09
O OH
7.18(, J=7.9, 1H),6.70 | %
(S)-1-(1-Carbamoylmethyl-1H- (s, 1H), 4.74 (s, 2H), 4.40 | purity
pyrazol-4-yl)-3-hydroxy-2-oxo- (dd, J = 15.7, 6.2, 1H)
30 pyrrolidine-3-carboxylic acid 3- 4.36 - 4.29 (m, 1H), 3.77
chioro-2-fluorobenzyl amide —3.64 (m, 2H), 3.49
3.39(m, 1H), 316 (d, J=
5.2, 1H), 2.61 (ddd, J =
35 12.1, 7.5, 4.3, 1H), 2.20 -
J 2.09 (m, 1H). B




7.46 (tdd, J = 16.3, 11.0, 5.1, 2H), 7.23 (dt, J=8.9, 2.1, 1H, 7.15 (s,
1H, 7.08 (dd, J= 9.3, 1.8, 1H, 7.05 - 6.98 (m 11-1), 6.68 (s, 1H), 3.89
- 3.70 (m 2H), 3.44- 3.33 (m 2H), 2.78 (t, J =6.9, 2H), 2.46 -2.38 (m
1H), 2. Owd dé120d8775 13.0, 8.0, 1H). 4.59 m n [395] . * (RItT/EP201100046080 HCOO
(3)-1-(3-Fluorophenyl) - 3- hydr oxy2- oxopyry. %I i di ne-3-car boxyl ic acidt

[ 2- (3-chl oro-5-fl uor ophenyl Yethyl] am de~> 0A235" a fib 8.80 (t, J= 6.1,
1H, 8.21 (s, 1H), 7.89 (d, J= 8.2, 1H), 7.66(t, J= 8.0, 1H), 7.55 (d,
J=7.7, 1H), 7.27 (d, J=8.7, 1H), 7.20 (s, 1H), 7.09 (d, Jr 9.6, 1H), 6.90
(s, 1H), 4[8p4w@d, J= 5.7, 6.7, 1H), 4.,24](dd, J = 15.8, 5.8,/ 4t§), 3.98 -
3.86 (m ZIP) 2. 64 - 5 (m 1H), 2. - B.0O7 (m 11-1). 4.89 mn[431]
1/d o) TH FF (S droxy-2- - 14(3-tfifluoro- min

met hyl phenyl ) pyrrol i - ﬁb@i coacid 3-chl oro-5-fluoro-| [Benayl| am de
V\D 2012/ 04j3775PCT/ EP2011/ 36 - "AR36" F . o Hoo Tert|-Butyl

4-1(S)-3-(3, 5-di fl uorobengylicaipbanoyl) - 3- hydr oxy- 2- oxopyrrolidi n-1-yf|l pi per

i di ne-8L- cuboxylate 8.57 (d, J =6.6, 1H)}| 7.07 (d, J = 9.2, |[1H), 6.|97 (d,
J = 6.6, 23?) ﬂlTeU§3Ut1H)L(R)43:§S5(ddeIOFQ} 16.9, 6.7, 2H), 4.21 |(dd, J3 16.0,
6.0, 1H), ﬂ.OO ((genﬂrlcarbamoyl)—3-hydroxy-2—oxo-

pyrrolidin-1-ylpiperidine-1-
carboxylate

10 "A231"| C y 8.75(t, J=6.4, 1H),8.07 | 3.32
Q\/MN’< Z —8.00 (m, 2H), 7.99 - min
¢ ond Y 4 NH, | 7.92 (m, 1H), 7.67 (d, J= | [406]
7.9, 1H), 7.48 {t, /= 8.0,
1H), 7.42 (s, 1H), 7.27 (dt,

J=28.8, 2.2, 1H), 7.20 (s,
1H), 710 (d, /= 9.7, 1H),

(R)-1-(3-Carbamoylphenyl)-3-
15 hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluoro-

benzyl amide 6.80 (s, TH), 4.38 (dd, J =

15.8 6.7, 1H), 4.25 (dd, J

2 =15.7, 6.0, 1H), 3.94 —
3.84 (m, 2H), 2.65 - 2.54
(m, 1H), 2.14 (dt, J = 13.0,
7.6, 1H).

| B ) N
25
30

35



17.8, 12.9, 3H), 3.94. 3. M(m 2H), 1.97 - 1.86 (m 2H), 1.59- 1.48 (m
4H), 1.39 (s, 9H), 1.23 (s, 1H), 1.14 (t, J= 7.5, 2H). 4.17 min [354. 3]
"A237" el 4111% NH O HO Fo (S)-1-(3-Carbamoyl phenyl) - 3-

hydr oxy- avozapipas7es i di ne- 3- carboxylic acid 3-chl oro-5-f| uBCDBRIVZ/P04648 de
8.75 (t, J =6.4, 1H, 8.07 -8.00 (m 2Hp4 7.99- 7.93 (m 1H), 7.67 (d, J =
7.9, 1H), 7.48 (t, J=8.0, 1H), 7.42 (s, 1H, 7.27 (dt, J =8.8, 2.2, 1H,
7.20 (s, 1H), 7.10 (d, J =9.7, 1H), 6.80 (s, 1H), 4.38 (dd, J = 15.8,
6.7, 1H), 4.25(dd J' = 15.7, 6.0, 1H), 3.94 - 3.86 (m 2H), 2.64 - 2.56
(m 1H), 2|52, 13.0, 7.6, 1H). 3.251111'12(4,4!@’638.69\@,J= 5.09

o OQ?ZTEFPCT’EZ 008603 - 157 =0 T Kb i o B ] Jﬂqm%dtzﬂ s
1H), 7.11 (d, J= .17.41.-67,'.3&&)1,2%({)),838(5[4451) 4.39

td
dd, J= 15]7, 6. °'1 j}_%f - 3.83 2H) ,
(2.64 - 2.5%5 (m 1H), H)z 14 (9f 5 12131777 ‘1%5.&“%?927-?@@&2 2.6,( mlHi),H)
273.(2)2 E%l : \]::_5.89,9 184)-3- I—Bjdaﬂy(mo 11(3=trﬁu5m~ ¥8.8LH%—I,), 772@&;,(1&[;, J :1% 5,61EI)7,
(1 slse . rimhymnepclns™ 3y (ptafegSdiieedd 70 Sy
%H;M (7 s,243mzj i 25 Baltdkyliclidl2- (8- chlbr%é-(lH) l(s&}nag &4727(.(5(917Hi,m49m ’1ZI) 656 )
) . ) S ) . = . 4,
(d, J= 8.0ﬂ E“ﬂ@bt‘ﬂ?y%ej‘yﬁbai%g% 6.7, 1[%"; J§.1%13--7-13.2i“8' (m 2H) 342 -
3.33 (m 2K), 2.77 (t, J= 7.0, 2H), 2.44 (pg25lad 72158,88 1H)|, 2.12 | 1.99
(m 1HMQ 1,38 (d| J= 6.7, 6H). V\o2012104pz75PCT| EP20%11004608 - 139 -
"A241" FNER 8.09 (t, J= 6.0, 1H), 7.95 (s|2HMp3 97 P4, <bk g 9, 2n)|, 7.77
(d, J =8.9 2H), 7.33 (s, 1H, 7.24 (dt, P2548. 855 12H)1]21)1,4 7.16 (s,| 1H),

7.08 (d, j+ 9.0, [1H), 6.68 (s, 1H), 3.90- B, 80 344 -[3.34 (m 2H),
2.78 (t, J|=6,9) 21-1), 2.47 -2.38 (m 1Hp(t~é&$(15&)2312— 12.18, 7.9, 1H).
3.42 nin [41L20] 2.08 (m, 1H).
45 |'A233"] F . 811t J=60,1H), 793 |[HPLC
D_\J' ’O/{\F (d, J=86, 2H), 7.77 (d, J | 5.068
o NE S. g” Fo1=87,2H),7.24(dt, J= | min
OHS O 8.9, 2.1, 1H), 7.15 (s, 1H), | 99.04
(S)-3-Hydroxy-2-oxo-1-(4-trifluoro- | 7.08 (dd, /=9.3, 1.8, 1H), | %
20 methylphenyl)pyrrolidine-3- 6.75 (s, 1H), 3.94 - 3.81 | purity
carboxylic acid [2-(3-chloro-5- (m, 2H), 3.44 — 3.34 (m,
fluorophenyl)ethyl] amide 2H), 2.78 (t, /= 6.9, 2H),
2.47 = 2.41 (m, 1H), 2.08
(dt, J = 12.8, 7.9, 1H).
25 |
30

35



a OHO® (S)-1-(4-Carbanoyl phenyl)-3- hydroxy- 2- oxopyrr ol i di ne-3- carboxylic

acid [2-(3-chloro-5- fluorophenyl)ethy(] a
(S)-1-(1-Acetyl -1, 2,3, 4-tetrahydroqui nolin-
3-car boxW‘i’éOlé@i’fﬁi’”f%- chl or o- 5- f | uor obenzyl .

mde  "A242"
6-yl y3- hydr oxy- 2
amde 8.72 (t,

a40|toHCD

&8 Ong‘%”oké f:ll ne-

7.49 (s, 1H), 7.27 (dd, J= 8.8, 2.2, 1HB5-7.20 (s, 1H),7.09 (d, J= 9.2,
1H), 6.75 (s, 1H), 4.38 (dd, J = 15.7, 6.7, 1H), 4.23 (dd, J = 15.7, 5.8,
1H), 3.83 (t, J = 6.8, 1H), 3.65 (t, J = 6.3, 2H), 2.70 (t, J = 6.6, 1H),
2.56 (dd, J=12. 7, 6.0, 1H), 2.19 - 2. 05 (m 3H) 191 -1 .81 (m 2H _ 3.89
mm n [ 460. ZJA2340| 2812/ 048775PCT/ EP2011/ 0040698& Y360, 1h4$9 id-591
0 (S)-1-Chtoman- 6- yA-3: hydr oxy- 2- --» i chrzb lic a,q:lj d 3-
chl oro-5-fl uorobq=n Amde |-8 6 6 {qu ‘jl—ll)&|§ ?Iﬁ)’ 8.n8, 2.7,
1H) 7.31 (d, J=|2.8, '1H), 8| B 462tdd, Jf|—1)63 711230 (s[,39§]H), 7.09
J= 9.0/ 1H), 63174 (d, J= , ( 7 gd,| J= 15.8,
%g—n) 4.23 (dd, J= 15.80 600 QH) 4 1 ?5:%3';;%1%0& 3.181 -3.74 (m
73 (t, J= H) 1HR 7 d J= 138.0, 7.6,
1H) 1.95 | 1.86 ?%%41 é%ﬁ”%‘?pﬁ‘%gﬁ 3%?'591"59 |5 88940 304918 gd Ny 1
(R - 3- Hydr(rxy- 1- ( @-avepinydligineBcaBoyliy aBidoxppyr roﬁil di ne- - oxylic gcid
[ 2- (3-chl ono-54l 4 D eth mi 87105—(61980\3 12H)666§I—|), 8.08 |(t, J=
5.9, 1H), 8.00 ((gi-?egc‘? Pé!%ﬂ”%%'){e’iﬂl%hy'g 2p qH 348 % (é_ﬁ) 7.23 (dt, J=
8.9 2.1, 1M, 7.1351.45 1H) . 7.08 (dd J= b3S 67 [(s. 1H)|, 3. 88
- 3.77 (m {2H), 3.44 - 3.35 (m 1H), 2.78 EH);B:44679332H)2H2 44 (s,
31-0, 243 (m 1I-q, 2.07 (dt, J=12.9, 7.8, %%'(t §.=06f99 iﬁl)n2[4%92'3]
—2.38 (m, 1H), 2.05 (dt, J
=13.0, 8.0, 1H).
"A235" cl 8.80 (t, J=6.1, 1H), 8.21 4.89
15 N { ;NQ/F (s, 1H), 7.89 (d, J=8.2, | min
Ji Y F 1H), 7.66 (t, J= 8.0, 1H), | [431]

F 7.55(d, J=7.7, 1H), 7.27
(S)-3-Hydroxy-2-oxo-1-(3-trifluoro- | (d, J=8.7, 1H), 7.20 (s,
methylphenyl)pyrrolidine-3- 1H), 7.09 (d, J = 9.6, 1H),

20 carboxylic acid 3-chioro-5-fluoro- | 6.90 (s, 1H), 4.38 (dd, J=
benzyl amide 156.7, 6.7, 1H), 4.24 (dd, J
=158, 5.8, 1H), 3.98 —
3.86 (m, 2H), 2.64 - 2.55
(m, 1H), 2.22 -~ 2.07 (m,
25 1H). .
30

35



35

WD 2012/ 048775PCT/ EP2011/ 004608 - 140 - "A245" FNH2 8.09 (t, J= 6.0, 1H),
7.95 (s 1H), 7.91 (d, J= 8.9, 2H), 7.77 (d, J= 8.9, 2H), 7.33(s, 1H), 7.24
(dt, H, 7.16 (s, 1H), 7.08 (d, J= 9.0, 1H),p& 0§ﬁ004adgi)
391- %2013’0‘;83?31 3.43- 3.35 (m 2H), 278 (t, Jzt 6.9, 2@ ©2’ 38
(m 1H), 2.06 (dt, J = 12.8, 7.9, 11-9- 13642 nin [420] 44/ N Cl/ /\
0 HOO (R)-1-(4-Carbanoyl phenyl)-3- hydroxy- 2- oxopyrrol i di ne-3- carboxylic
acid [2-(3-chl oro-5- quorophenyI)ethyI] am de "A246" a , * 8.72 (t, Jr.
6.2, 1H), g 2H)T—7380—724(n “ﬁ ; EIP = 9A,
1H) . 6. 75 . 4.38 (dd, J= 15.9, ) ?W‘W%B il xrg RN
1H), 3.83 5 J, 3.65 (t Jf{g. SQZ?’M)(@Q?JChJS 5nin2H) ,| 2. 56
(dd, J= 12]7, 5.9F ,@ .10; 2901 1.90 -
1981 (m oy 85 R g% Py, 67 &, 16,80 [43583)
(R -1-(1-Agetyl -1, 2, 3, 4-t gfraahydr oqui nol i nr-ﬁS@I@G I-=hyBIBO&Y- 2- gxopyrralidi ne
- 3-cargooxylic acid 3- chl Bre- 55 | uorobenzy % d 9)/\0160
2012/ 048775PCT/ El ﬁ%@ﬁg@ §'§§Ifru rdA‘247 8(% 4, 1H)|, 7.36
(dd, J= 8.8, 2.7 36 Hjo ’VH)ZZC(Odt:ldJ 8, 2 1. 1H),
7.20 (s, 1H), 7. ig(emzquafbagmarl) &hydroxwﬂ:w b7 12? eM) 3.9§-68 (s, 1H) | 4.37
(dd, J= 16/0, 6. y,.’], 46&"‘5%% o= 158 8, 2927 407 (m |2H),
3.81 -3.74|(m 2H gid‘)'tE’ 3.60 (m, 2!-!)3316(7m1.BBI), 2.08 |(di.
J= 13.1%, 706, 1H] carboggiatel. 86 (m 2H) 4.4 A #3483 48 (m
4H), 1.39 (s, 9H), 1.23 (s,
1H), 1.14 (t, J = 7.5, 2H).
I"A237"| © i} 8.75 (t, J=6.4, 1H), 8.07 | 3.25
Q‘/Nz g :NQ — 8.00 (m, 2H), 7.99 - min
? H
15 - e J N | 7.93 (m, 1H), 7.67 (0, J= | [406]
7.9, 1H), 7.48 (t, /= 8.0,
(S)-1-(3-Carbamoylphenyl)-3-
o 1H), 7.42 (s, 1H), 7.27 (dt,
hydroxy-2-oxopyrrolidine-3-
_ . J=8.8, 2.2, 1H), 7.20 (s,
carboxylic acid 3-chloro-5-fluoro-
_ 1H), 7.10 (d, J = 9.7, 1H),
benzyl amide
20 6.80 (s, 1H), 4.38 (dd, /=
15.8, 6.7, 1H), 4.25 (dd, J
= 15.7, 6.0, 1H), 3.94 —
3.86 (m, 2H), 2.64 — 2.56
_ (m, 1H), 2.14 (dt, J = 13.0,
L2 7.6, 1H).
' | _
30



/ 0 HXO (R)-1-Chroman-6-yl-3-hydroxy-2- oxopyrrolidine-3-carboxylic acid 3-

chl or o- 5-f | uor obenzyl am de "A248" ci 8.70 (t, J=6.4, 1H, 8.03 3.78
(s, 1H), 7.66 (s, 1H, 7.27 mn N (dl, J=8.8, 2.1, 1H), 7.19 [395]
1H), 7.0%W@ 2012048795 6, O Ho 1H), 6.69 (s, 1H), 4.48 REK/EP2011/004608

(S)-3-1-1lydroxy-1-(1-isopropyl-1H J= 1333, 6.7,
PYr azol - 44) - 2- oxopyrrol i di ne- 3-

(m 2H),

10

15

20

( 25

30

35

3-chloro-5-fluoro- 4.23 (dd, J= 15.7, 6.0, benzyl am de 1H), 3.74 -
2.60 (ddd, J= 12.1, 7.6,
"A238"| Cl 877, J=6.3,1H),7.70 | 4.4min
H NQ (dt, J=11.9, 2.2, 1H), [381]
0}7(;( o | 7:85-7.42(m, 2H),7.29
F HO o (dt, J= 8.8, 2.1, 1H), 7.21
(S)-1-(3-Fluorophenyl)-3-hydroxy- | (s, 1H), 7.11 (d, J = 9.6,
2-oxopyrrolidine-3-carboxylic acid 1H), 7.04 (td, J = 8.1, 1.6,
3-chloro-5-fluorobenzyl amide 1H), 6.83 (s, 1H), 4.39
(dd, /= 15.7, 6.7, 1H),
4.25 (dd, J=15.7, 6.0,
1H), 3.93 - 3.83 (m, 2H),
2.64 - 2.55 (m, 1H), 2.14
(dt, J=13.1, 7.7, 1H).
"A239"| F 8.75(d, J=2.6, 1H), 8.08 | 3.09
Q_\‘H “ |t J=5.9, 1H), 8.00 (dd, J | min
N; { SN NAN | 2g527, 1H), 7.29(d, J | [392.3]
¢ Jué o =85, 1H), 7.23 (dt, J =
(S)-3-Hydroxy-1-(6-methylpyridin- | 8.9, 2.2, 1H), 7.15 (s, TH),
3-yl)-2-oxopyrrolidine-3-carboxylic | 7-08 (dd, J/=9.3, 1.8, 1H),
acid [2-(3-chloro-5-fluorophenyl)- | 6.67 (s, 1H), 3.88 — 3.77
ethyl] amide (m, 2H), 3.42 - 3.33 (m,
2H), 2.78 {t, J= 7.0, 2H),
2.44 (s, 3H), 2.07 (dt, J =
12.9, 7.8, 1H).
hA240" F 8.06 —7.97 (m, 2H), 7.65 | 3.94
@—\_H /C—/"{ (s, 1H), 7.24 (dt, J=8.9, | min
N N XN
. A \( 2.1, 1H), 7.15 (s, 1H), [409.3]
OHG © 7.07 (d, /J=9.2, 1H), 6.54
(S)-3-Hydroxy-1-(1-isopropyl-1H- | (d, J= 8.0, 1H), 4.48 (dt, J
pyrazol-4-yl)-2-oxopyrrolidine-3- =13.3,6.7, 1H), 3.71 -
carboxylic acid [2-(3-chloro-5- 3.59 (m, 2H), 3.42 — 3.33
fluorophenyl)ethyl] amide {m, 2H), 2.77 (t, J=T7.0,
2H), 2.44 (dd, /= 7.8, 3.9,
TH), 2.12 = 1.99 (m, 1H),
| 1.38 (d, J=6.7, 6H). J

(dd, J=15.7, 6.7, 1H),

1H), 4.36

carboxylic acid




35

o

4.2, 1H), 2.17 - 2.09 (m 1H), 1.38 (d, J= 6.7, 6H). WO
2012/ 048775PCT/ EP2011/ 004608 - 142 - "A249" <ci 8.71 (t, J= 6.4, 1H), 8.05
(d, J=8.7, 11-1), 7.62 (s, 11-1), 7.40(d, J= 8.4, 11-1), 7.27 (dd, J= 8.7,
2.2, 1H) WO20I3/008575 1H), 7.10 (d, J= 8.8, 1H), 6.72 (s, 1H)PCUERZ91{HR4608;=
15.5, 6.7, 1H), 4.23 (dd, Jr 15.8, 5.9_-18d-, 4.08 (t, J= 8.5, 2H), 3.84 -
3.79 (m 2H), 3.15 (t, J.= 8.5, 2H), 2.61 -2.52 (m 21-1), 2,46 - 2.41 (m
21-1), 2.10 (dt, J= 13.0, 7.4, 1H, 1. 07 -1.02 (m 3H). 4.07 mn [460]
HOO (S)- 3- Hydroxy-2-o0xo0-1-(1-_pi oLooumvl -di hydro-1H i ndol-5-
yl)pyrrolidiA248]farboxylic acid 3- chl SOEI(Uchﬁ)@nH‘JI)I 7§§i de3.42" A250"
ci 11.12 (s, 1H), d, J— + (0 ;mimn |[FN H
7N 7.44 - T1.34 (M 34, a ﬂgg g o W7 @R jeﬂn,\ 0 |Huo
1H, 7.12 (d, J={%/5, 1H), - 3- Hydr oxy sz I'llT(ddoSfﬂsa ﬁﬂ) -[480169 |( s,
1H), 6.42 (s, 1H), oxopyraed i dene- carbp;,()égi(g @ﬁing-(dﬁdgo (dd, J3 15.8,
7' 1’ ‘ 1 1 - )
5 (S)-1-(4-Carbamoylphenyl)-3- 8.8, 2.1, 1H), 7.16 (s, 1H),
hydroxy-2-oxopyrrolidine-3- 7.08 (d, J = 9.0, 1H), 6.68
carboxylic acid [2-(3-chloro-5- (s, 1H), 3.90 — 3.80 (m,
fluorophenyl)ethyl] amide 2H), 3.44 - 3.34 (m, 2H),
10 278 (t J=6.9, 2H), 2.47
—2.38 (m, 1H), 2.06 (dt, J
=12.8,7.9, 1H).
ﬁ242" Cl OY 872t J=6.3,1H),7.49 | 3.89
N (s, 1H), 7.27 (dd, /= 8.8, | min
15 F H NQ) 2.2, 1H), 7.20 (s, 1H), [460.3]
: 7.09(d, J=9.2, 1H), 6.75
OHO ©
S ) (s, 1H), 4.38 (dd, J=15.7,
( )‘~1—€1-Acety|- ,2,3,4-tetrahydro- 6.7, 1H), 4.23 (dd. J =
qu1nol.1n‘-6-yI)-3-hydro:f<y~2—.oxo— 15.7. 5.8, 1H), 3.83 (t, J =
20 pyrrolidine-3-carboxylic acid 3- 6.8, 1H), 3.65 (t J=6.3,
hloro-5- .
chloro-5-fluorobenzyl amide 2H), 270 (t, J = 6.6, 1H),
2.56 (dd, J=12.7, 6.0,
1H), 2.19 - 2.05 (m, 3H),
1.91 -1.81 (m, 2H).
( 25 ( ) a
30



chl oro-5-fl uorobenzyl am de 1H), 4.25 (dd, J= 15.8, 5.8, 1H), 3.90 -
3.84 (m 2H), 2.64 -2.55 (m 2H), 2.12 (dt, J= 12.9, 7.6, 1H). -
143 - "A251" aNo Olll O OH

(S) - 3- Hy Y@RL2PIHRD- 1- ( 2- ox0l, 2, 3, 4-t et r ahydr oqui nol i n- 6- yRGT/EP2011/004608
pyrrolidine-3-carboxylic acid 3- chl oro-%gfl uor obenzyl am de 12.06 (s, 1H),
10.10 (s, 1H), 8.70(t, J=6.3, 1H), 7.65 (s, 1H, 7.47(s, 1H), 7.43 (dd, J=
8.6, 2.4, 1H), 7.27 (dt, J=8.7, 2.1, 1H, 7.20 (s, 1H), 7.09 (d, J= 8.9,

1H), 7.03 55. 2H) 5 85 (d, J= 8.6, 1H) 72 (s, 1H), 4 37 (dd_ J=_15.7,
6.8, 1H), 1"@2343"d 343'15 7, 6.1, 1 . 70869 (< =6.8, 1HIy,362. |g%41t, |3=7. 6,
1H), 2.61 42.52 2. 43 (dd @8174“’=%’2?'% £a4, | din 12.19,
J b | L | 1 -
7.6, 1H). \ . 38 mn D
(S)bl (|2 37D| h)éd e r5§n- -y - 3- hydr a@ngégoﬁ%g)r ?&Ti(sgi ge [?39-3] 1
car boxy IC acCl -C OI’O - | 9 1 17 ( , .
(s, 32(d J—86 . , 7. Ié-g 20 (s, 1H),
7 10(28 J= 1 7(d, J=_8 1H), 31I697(Q§3(d14=’+)=90H$B (t, J= 8.7,
4. 38 Qdd "1 (851 ’f'hf%ﬂ?fn B14p- hvarozxr?‘-(dd 6';,4@;3#9‘ 4 061&; 3.82 -| 3.76
(m 25 318 (i, oApihroldindidoarBotfe ada 52 )7 BN 3 = 12. 9, 7.6,
1H). 4.06 fin [405 S; Fs (s0 1H,14.3Meld, =41618,N o 0 O 8. 71
(t J = 6.3, 1H) c 'OMS{HOFOHJWZ/'@W% 4@7(?9 4J263(§§,_ 2.1, 1H), |7.29-
7.23 (m 28), 7.20 (s, iH), 7.09 (d, J = 9 g
0 15.8, so 1H), 4.14 — 4.08
(m, 2H), 3.81 = 3.74 (m,
2H), 2.73 (t, J = 6.4, 2H),
2.60 — 2.51 (m, 1H), 2.08
(dt, J = 13.0, 7.6, 1H),
15 1.95 ~ 1.86 (m, 2H).
"A244" o . 8.75 (d, J= 2.6, 1H), 8.08 | 3.09
(t, J= 5.9, 1H), 8.00 (dd, J | min
otk =85,27, 1H), 729 (d, J |[392.3]
”jt) =85, 1H), 7.23 (dt, J =
0
20 /“ 8.9, 2.1, 1H), 7.15 (s, 1H),
N 7.08 (dd, J=9.7, 1.4, 1H),
N 6.67 (s, 1H), 3.88 — 3.77
(R)-3-Hydroxy-1 j(é-methylpyndlr?- (m, 2H), 3.44 — 3.35 (m,
: 3-%!!)-2-oxopyrrol|d|ne—3-carboxyhc 1H), 2.78 (t, J = 6.9, 2H),
25 acid [2—(3-chloro-5-f|uorophenyl)- 2.44 (s, 3H),2.43 (m, 1H),
sthyl] amide 2.07 (dt, J=12.9, 7.8,
1H). |
30
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3.99 mn [482] 3-Hydroxy-1-(1-nmethanesul fonyl- (8, 1H), 4.38 (dd, J =
15. 7, 2, 3-di hydro- 1H i ndol-5-y1)-2-o0x0- 6.6, 1H), 4.23 (dd, J =
pyrrolidine-3-carboxylic acid 3- 15.8, 6.0, 1H), 3.94 (t, J =
chl or o- 5@ YYR@MIATYl amide 8.5, 2H), 3.85 -3.78 (m 2 HyCT/BPIPE1/Q4608;
8.4, 2H), 2.96 (s, 2H), 2.61 -2.53 -140m 1H), 2.11 (dt, J = 13.0,
7.7, 1H). "A254" a 10,02 (s, 1H), 8.73 (s, 3.53 1H), 7.93(s, 1H), T48-
mn NHIt 7.43 (m 1H), 7.34 - 7.24 [420] 4, (m 3H), 7.20 (s, 1H), 7.09
"A245"| F | w, | 809 (t J=6.0,1H), 7.95 [3.42
QKH /O/QO (s, 1H), 7.91 (d, J=8.9, | min
o “»_ﬁ\{‘ 2H), 7.77 (d, J = 8.9, 2H), | [420]
Q1o © 7.33 (s, 1H), 7.24 (dt, J =
5 (R)-1-(4-Carbamoylphenyl)-3- 8.8, 2.1, 1H), 7.16 (s, 1H),
hydroxy-2-oxopyrrolidine-3- 7.08 (d, /=9.0, 1H), 6.68
carboxylic acid [2-(3-chioro-5- (s, 1H), 3.91 - 3.79 (m,
fluorophenyl)ethyl] amide 2H), 3.43 — 3.35 (m, 2H),
278 (t, J = 6.9, 2H), 2.47
10 —2.38 (m, 1H), 2.06 (dt, J
=128, 7.9, 1H).
"A246" ol 0 872(t, J=6.2,1H),7.49 | 3.89
E/ (s, 2H), 7.30 - 7.24 (m, min
15 F H NQ) 1H), 7.20 (s, 1H), 7.09 (d, | [460.3]
}‘Q J=9.4, 1H), 6.75 (s, 1H),
owo 0 4.38 (dd, J = 15.9, 6.7,
(R)-1-(1-Acetyl-1,2,3,4-tetrahydro- 1H), 4.23 (dd. J = 15.7,
quinolin-6-yl)-3-hydroxy-2-oxo- 6.3, 1H), 3.83 (t, J=6.7,
20 pyrrolidine-3-carboxylic acid 3- 2H), 3.65 (t, J = 6.4, 2H),
chloro-5-fluorobenzy! amide 270 (f, J=6.5, 2H), 2.56
(dd, J=12.7, 5.9, 1H),
2.14 (s, 3H), 210 (dd, J =
12.9, 7.8, 2H), 1.90 — 1.81
25 | J (m, 2H). |
30
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(d, J =9.7,
1- (3- Acetyl am nophenyl)-3- 6.2, 1H),
hydr oxy- 2- oxopyrrol i di ne-3- 15.7,
3- chl or ove tdaougy7s = 8.3, 5.6, 2H),
2.12 (m
N,N-7.98 (m 2H),

10

15

20

25
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1H),

1H),

6.78 (s, 0 HOO 1H), 4.38 (dd, J = 15,7,
4.24 (dd, J=
5.3, 1H), 3.81 (dd, J
2.62 - benzyl

2.03 (s, 3H).

7.97- mn N

7.27 (dt, J

carboxylic acid
anm de PCHBPI0H]/008608
" A255" _ 4G4 8.78(t, J= 6.4, 1H), 8.03 3.76

7.92 (m 2H), = [ 445]

"A247"

Cl

OHO O
(R)-1-Chroman-6-yl-3-hydroxy-2-
oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzy! amide

869 (t, J = 6.4, 1H), 7.36
(dd, J = 8.8, 2.7, 1H), 7.31
(d, J=2.6, 1H), 7.27 (dt, J
= 8.8, 2.1, 1H), 7.20 (s,
1H), 7.09 (d, J = 9.6, 1H),
6.74 (d, J = 8.8, 1H), 6.68
(s, 1H), 4.37 (ad, J = 16.0,
6.9, 1H), 4.23 (dd, J =
15.8, 6.0, 1H), 4.14 — 4.07
(m, 2H), 3.81 = 3.74 (m,
2H), 2.73 (t, J = 6.4, 2H),
2.60-2.51 (m, 1H), 2.08
(dt, J = 13.0, 7.6, 1H),
1.95— 1.86 (m, 2H).

4.41
min
[419.3]

"A248"

Cl
F’q =N
H i ;N X N\(
dHé O

(8)-3-Hydroxy-1-(1-isopropyl-1H-
pyrazol-4-yl}-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluoro-
benzyl amide

870 (t, J=6.4, 1H), 8.03
(s, 1H), 7.66 (s, 1H), 7.27
(dt, J= 8.8, 2.1, 1H), 7.19
(s, 1H), 7.09 (d, J = 9.6,
1H), 6.69 (s, 1H), 4.48 (dt,
J=13.3,6.7, 1H), 4.36
(dd, J = 15.7, 6.7, 1H),
4.23 (dd, J = 15.7, 6.0,
1H), 3.74 ~ 3.63 (m, 2H),
2.60 (ddd, J = 12.1, 7.6,
4.2, 1H), 2.17 = 2.09 (m,

1H),1.38 (d, /=6.7, 6H).J

3.78
min
[395]




0
(d,
J

0CH

10
15
20
25
30

35

HCO 8.

J
= 15.7,
chl or o- 5W0 dU2@ERT y |
2.58 (m

8, 2.1, 1H),
9.6, 1H),

1H),

7.20 (s,
6. 86

1H),

oxadi azol - 2-y1) - phenyl] - 2- oxo-
pyrrolidin e-3-carboxylic acid 3- 6.7, 1H),
amde 15.7, 6.0, 1H),
2.16(m 1H). - 145 - 44H256" ci -
(R) - 3- Hydr oxy-1- (1-i sopropyl- 1Hpyr azol - 4-y1) - 2- oxopyrrol i di ne- 3-

carboxylic acid 3-chl oro-5-fluorobenzyl am de

(s,
4.24

3.97 - 3.87 P¢

"A257"

1H),

3- Hydroxy-1-[4-(5-nmethyl-1,3,4- 7.10
4.38 (dd,
dd, J =
P2OLH/00460865
3.71 0 mn [395]

"A249"

Jué o
(S)-3-Hydroxy-2-oxo-1-(1-
propionyl-2,3-dihydro-1H-indol-5-
ylpyrrolidine-3-carboxylic acid 3-
chtoro-5-fluorobenzyl amide

8.71 (t, J= 6.4, 1H), 8.05
(d, J = 8.7, 1H), 7.62 (s,
1H), 7.40 (d, J = 8.4, 1H),
7.27 (dd, J=8.7, 2.2, 1H),
7.20 (s, 1H), 7.10 (d, J =
8.8, 1H), 6.72 (s, 1H),
4.38(dd, J=15.5, 8.7,
1H), 4.23 (dd, J = 15.8,
5.9, 1H), 4.08 (t, J = 8.5,
2H), 3.84 — 3.79 (m, 2H),
3.15 (t, J = 8.5, 2H), 2.61
~2.52 (m, 2H), 2.46 -
2.41 (m, 2H), 2.10 (dt, J =
13.0, 7.4, 1H), 1.07 — 1.02
(m, 3H).

4.07
min
[460]

"A250"

Cl

i N

_n
\5\\ ZT

G HE O
(5)-3-Hydroxy-1-(1H-indol-5-yi)-2-
oxopyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyi amide

11.12 (s, 1H), 8.60 (d, J =
6.7, 1H), 7.70 (s, 1H),
7.44-7.34 (m, 3H), 7.27
(d, J = 8.8, 1H), 7.22 (s,
1H), 7.12 (d, J = 9.5, 1H),
6.69 (s, 1H), 6.42 (s, 1H),
4.40 (dd, J = 15.8, 7.1,
1H), 4.25 (dd, J = 15.8,
5.8, 1H), 3.90 ~ 3.84 (m,
2H), 2.64 — 2.55 (m, 2H),
2.12 (dt, J = 12.9, 7.6,

J 1H).

3.04
min
[402]




a0 8.71 (t, J= 6.4, 1H), 8.05 4.00 .11111 (d, J= 8.6, 1H), 7.62(s, nin
1H), 7.40 (d, J= 8.5, 1H), [460] O HO 7.27 (dt, J= 8.9, 2.2, 1H),
(R) - 3- Hydr oxy- 2- oxo-1-(1- 7.20 (s, 1H), 7.10 (d, J =
pr opi ony WO 2B2888%%r o- 1H i ndol-5- 9.51H) 6.72 (s, 1H), ,, PCT/EP2011/004608
yl)pyrrolidine-3-carboxylic acid 3- 4.3843dd, J= 15.7, 6.7,
chl or o-5-fl uorobenzyl am de 1H), 4.23 (dd, J= 15.6, 6.0, 1H), 4.08 (t,
J=8. 6, 21-1), 3.84 - 3.79 (m 2H), 3.15 (t, J= 8.5, 2H), 2.61
-2.52 (m 2H__2 45 (d, J =7 4 _2H) 215 - 2 06 (m
"A251" c H'" o [12.08 (s, 1H), 10.10 (s, 3.38
m 1H), 8.70 (t, J=6.3, 1H), | min
. g”ﬁ:z 7.65 (s, 1H), 7.47 (s, 1H), | [432]
4 éH o 7.43 (dd, J=8.6, 2.4, 1H),

5 7.27 (dt, J=8.7, 2.1, 1H),
(S)-3-Hydroxy-2-oxo-1-(2-ox0- 720( l1H 70’9 le )
1,2,3,4-tetrahydroquinolin-6-yi)- 8‘9 1(:’ 7)(;3‘ 2(H, B
pyrrolidine-3-carboxylic acid 3- 6‘8,5 d) J ' : és'ﬂ_‘ ),6 2
chioro-5-fluorobenzyl amide 85 (d, /=86, 1H), 6.

10 (s, 1H), 4.37 (dd, /= 15.7,

6.8, 1H), 4.23 (dd, J =
16.7, 6.1, 1H), 3.79 (t, J =
6.8, 1H), 2.87 (t, /=76,
1H), 2.61 - 2.52 (m, 1H),
15 2.43 (dd, J= 8.3, 8.7, 2H),
2.09 (dt, /=129, 7.6,
1H).
"A252" cl o0 [869(t J=6.3,1H),7.53 [4.06
NQ/\) (s, 1H), 7.32 (dd, /=8.6, | min
20 . 't 7;& 2.2,1H),7.27(d, J= 8.7, | [405]
I &n 0 1H), 7.20 (s, 1H), 7.10 (d,
. J=92 1H),6.77 (d, J=
(8)-1-(2,3-Dihydrobenzofuran-5-yl)-
L 8.6, 1H), 6.69 (s, 1H),
3-hydroxy-2-oxopyrrolidine-3-
T 452 (t, J = 8.7, 2H), 4.38
25 carboxylic acid 3-chloro-5-fluoro-
) (dd, J=15.7,6.7, 1H),
benzyl amide
4,23 (dd, /=157, 6.1,
1H), 3.82 = 3.76 (m, 2H),
3.18 (t, J= 8.7, 2H), 2.62
30 ~2.52 (m, 1H), 2.09 (dt, J
=12.9, 7.6, 1H). B

35




1H), 1.07- 1.02(m 3H). "A258" a 11.12 (s, 1H), 8.70 (t, J= 3.94 H
firlt ING6.4, 1H), 7.70 (s, 1H), 7.45 - 7.34 (m 3H), 7.27 mn [402] oOCH
(d, J=8.6, 1H), 7.22 (s, 1H), 7.12 (d, J= 9.6, 1H),

(R)- 3- Hya%%‘v}}?t?fﬂ(ﬁﬂind01-5-y1)-2- 6.69 (s, 1H), 6.42 (s, HGJEP2011/004608
oxopyrrolidi ne-3-carboxylic acid 3- 4.4044dd, J= 15.4, 6.6,

chl or o-5-fl uorobenzyl amde 1H), 4.30 - 4.23 (m 1H), 3.87 (t, J= 6.7,
2H), 2.63 -2.56 (m 1H), 2.12 (dt, J = 12.9, 7.6, 1H).
"A253" Ng20 871t J=6.3,1H), 7.64 |3.99
o N © | (d,J=20,1H), 7.46 (dd, | min
Q, N,@) J=86,21,1H), 729~ |[482]
F E‘Wg 7.23 (m, 2H), 7.20 (s, 1H),
5 Ton ® 7.09 (d, J= 9.6, TH), 6.74

3-Hydroxy-1-(1-methanesuifonyl- | (8, 1H), 4.38 (dd, J=15.7,

2,3-dihydro-1H-indol-5-yl)-2-oxo- | 86, 1H), 4.23 (dd, J =
15.8, 6.0, 1H), 3.94 (t, J =
8.5, 2H), 3.85 — 3.78 (m,
2H), 3.13 (t, J = 8.4, 2H),
2.96 (s, 2H), 2.61 — 2.53
(m, 1H), 2.11 (dt, J=13.0,
7.7, 1H).

15  |'A254" Cl 10.02 (s, 1H), 8.73 (s, 3.53
0o 1H), 7.93 (s, 1H), 7.48 — | min

NH
F 7.43 (m, 1H), 7.34 ~7.24 | [420]

i N,@ (m, 3H), 7.20 (s, 1H), 7.09
)‘*ﬁ( (d, J=9.7, 1H), 6.78 (s,
20 OHo o 1H), 4.38 (dd, J = 15.7,
1-(3-Acetylaminophenyl)-3- 6.2, 1H), 4.24 (dd, J =
hydroxy-2-oxopyrrolidine-3- 15.7, 5.3, 1H), 3.81 (dd, J
carboxylic acid 3-chioro-5-fluoro- =8.3, 5.6, 2H), 2.62 -
benzyl amide 2.53 (m, 1H), 2.12 (m,
1H), 2.03 (s, 3H).
"A255" % 8.78(t, J=64,1H), 803 | 3.76

‘Q /@/z_\g —7.98 (m, 2H), 7.97 — min
F N7
H 7C<N 7.92 (m, 2H), 7.27 (dt, J = | [445]

8.8, 2.1, 1H), 7.20 (s, 1H),

pyrrolidine-3-carboxylic acid 3-

10 chloro-5-fluorobenzyl amide

25

30 OHO ©O

3-Hydroxy-1-[4-(5-methyl-1,3.4- | 7-10(d J=9.6,1H), 6.80
(s, 1H), 4.38 (dd, J= 157,

6.7, 1H), 4.24 (dd, J =
chloro-5-fluorobenzyl amide 15.7,8.0, 1H), 3.97 - 3.87
35 (m, 2H), 2.65 ~ 2.58 (m,

B 1H), 2.16 (m, 1H). |

oxadiazol-2-yl)-phenyl]-2-oxo-
pyrrolidine-3-carboxylic acid 3-




WD 2012/ 048775PCT/ EP2011/ 004608 - 146 - "A259" a .0 OCH

" (R)-1-(2, 3- D hydr obenzof uran-5- yl)-3-hydroxy- 2-0xopyrro| i di ne- 3-
carboxylic acid 3-chl oro-5- fI uor obenzyl am de 8.69 (t, g0 -
7.52 (m MOpUIZIS (44 3 = 8.6, 2.4, 1H), 7.27 (dt, J = 8‘6 T’E‘?j“g?"”"fgiﬂ

7.20 (s, 1H), 7.10(d, J= 9 7, 1H), 6. 7F¥d,- Jr 8.6, 1H), 6.69 (s, 1H, 4.52
(t, J=8.7, 2H, 4.38 (dd, J= 15.7, 6.7, 1H), 4.23 (dd, J= 15.8, 6.0, 1H),
3.78 (dd, J = 7.5, 6.1, 2H), 3.18(t, J= 8.7, 2H), 2.60-252(m 1H), 2.09

(dt, Jr 12,9 —F-6—3H)—-—4-05mnr {405 —A2p0"—alt-s—t+1+gob 43
(S)-3-Hydr )&@ ﬂ 4- rret(Hane- sul f onyl henyl ) - 2- oxopyrrolidine-3- par baxylic
acid 3-chl oro-54luorge amd t, J= 6.3, 1H), Squm.93(m
3H), 7.27 (dt, J|= 8 . Tg 1H), 7.09 (d, J:98[?§.‘H), 6. 88
(s, 1H), 4)38 (ddF I3 <6, ] 1H) . 4 (dd, J = 15.8, 5.9,388] "3 92
(t, J = 6. 2H) , 260(dt 1, 5.8, AH), 2.21 -2.12 (m |1H). 4./98 min
[439]§V\D 012/ 0218775PCT/E ory 084608 147 - "A261" a 8.05(t|, J= 6.|0,
00 (d, J * 8.8, . 7.6 , , .42 - 7.34 (m 1H),| 3.83 nfin
[460 3] 4 CN @-%w%'%?w @d?"pfgev'ét% .1, 1H),
1-(1- Acetyl -2, 3- 91lp?béﬂbm-?ﬁlbi'zldi@wrrcﬁrdlné-?ﬂ-ﬁ (s, 1H), 7.08 (d, J= _
yl')-3-hydr xy2(xo rrolidine-3- 9 1H){ 4.09 (t, J= 8.6, carboxylic
acid (2-(31chlorg cgrboxyllc acid 3-chloro-5-fludro-
benzyl amide '
10 ["A257" cl 8.71( J=6.4, 1H), 8.05 |4.00
Q /@) d, J=86,1H), 762 (s, |min
( g { 1H), 7.40 (d, J = 8.5, 1H), |{ [460]
O HO 7.27 (dt, /=8.9, 2.2, 1H),

15 (R)-3-Hydroxy-2-oxo-1-(1- 7.20(s, 1H),7.10(d, J =
propionyl-2,3-dihydro-1H-indol-5- | 9-5 1H), 8.72 (s, TH),
yl)pyrrolidine-3-carboxylic acid 3- | 438 (dd, /=15.7, 6.7,
chloro-5-fluorobenzyl amide 1H), 4.23 (dd, J =158,

6.0, 1H), 4.08 (t, /= 8.6,
20 2H), 3.84 — 3.79 (m, 2H),
3.15 (t, J = 8.5, 2H), 2.61
—2.52 (m, 2H), 2.45(d, J
=7.4, 2H), 2.15-2.06 (m,
1H), 1.07 — 1.02 (m, 3H).
\ 25 |"A258" cl L |20, 1), 870 € J= | 3.94
/@N) 6.4, 1H), 7.70 (s, 1H), min
F § N 7 | 7.45-7.34 (m, 3H), 7.27 | [402]
(d, J = 8.6, 1H), 7.22 (s,
O OCH 0
. iH), 7.12 (d, J=9.6, 1H),

30 (R)-3-Hydroxy-1-(1H-indol-5-yl)-2- 6.89 (s, 1H), 6.42 (s, 1H),
oxopyrrolidine-3-carboxylic acid 3- 4.40 (dd, J = 15.4, 6.6
chloro-5-fluorobenzyl amide 1H), 4.30 — 4.23 (m, 1H)

3.87 (t, J=6.7, 2H), 2.63
35 —2.56 (m, 1H), 2.12 (dt, J
i =12.9, 7.6, 1H). |




2H), 3.81 -3.74 (m 2H), fl uorophenyl )ethyl] am de 3.43 - 3. 23 (m 4H),
3.15 (t, J=8.5, 2H), 2.77 (t, J= 7.0, 2H), 2.46 - 2.37 (m 1H),
2.14 (s, 3H), 2.03 (dt, Jr 12.7, 7.8, 1H). "A262" CIHDO 10. 54;-43% 1H),
8.76 (t, WO013087T5N- - - - ¢ 4.0/ \ 6.4, 11-1), 8.66 - 8. 6BCTRF201|404688 13 .
8.05 (m 2H), mn [421] 7.27 (dt,-14#68.8, 2.1, 1H), 001-1 7.20 (s,
1H), 7.10 (d, J = 1- (6-Acetyl am nopyridin-3-y1)-3- 9.6, 1H), 6.80 (s,
1H),
"A259"] Gl 8.69 (t, J=6.4, 1H), 7.55 |4.05
0
/@1} 7,52 (m, 1H), 7.32 (dd, J | min
F H N =8.6,2.4, 1H), 7.27 (dt, J | [405]
o) = 8.8, 2.2, 1H), 7.20 (s,
o OH
5 1H), 7.10(d, J = 9.7, 1H),
-1-(2,3-Dihyd -5-
(R)-1-(2,3-Dihy robenzof.ur.an 6.77 (d, J= 8.6, 1H), 6.69
yl)-3-hyd‘roxy-2-oxopyrrolld|ne-3- (s, 1H), 4.52 (t, J = 8.7,
carboxylic acid 3-chloro-5-fluoro- 2H), 4.38 (dd, J = 15.7,
b | ami
” enzyl amide 6.7, 1H), 4.23 (dd, J =
15.8, 6.0, 1H), 3.78 (dd, J
=7.5, 6.1, 2H), 3.18(t, J =
8.7, 2H), 2.60 — 2.52 (m,
1H), 2.09 (dt, /= 12.9,
15 7.6, 1H).
"A260" cl ] 8.78 (t, /=6.3, 1H), 8.00 | 4.98
/@?\;‘o ~7.93 (m, 3H), 7.27 (dt, J | min
F i N = 8.8, 2.1, 1H), 7.20 (s, [439]
: 1H), 7.09 (d, /= 9.8, 1H),
o OH ©
20 6.88 (s, 1H), 4.38 (dd, J =
(S)-3-Hydroxy-1-(4-methane- 15.4. 6.6, 1H), 4.24 (dd, J
sulfonyiphenyl)-2-oxopyrrolidine-3- | _ 15.8, 5.9, 1H), 3.92 (t, J
carboxyiic acid 3-chloro-5-fluoro- = 6.1, 2H), 2.60 (dt, J =
benzyl amide 7.1,5.8, 1H), 2.21 - 2.12
25 B (m, 1H). |
30

35



hydr oxy- 2- oxopyrrolidine-3- 4.38 (dd, J= 15.7, 6.8, carboxylic acid
3-chl or o- 5- quoro- 1FD 4.24 (dd, J= 15.8, benzyl amde 6.1, 11-1), 3.92-

3.81 (m 0 (ddd, J= 12.0, 7.1, 4.8, 1H), 2.14 =
13.0, 7. é"oiﬂ)ﬂﬁ“az”‘?é? (s, 3H). WD 2012/ 048775PCT/ Epzolﬁ?@é}i%’dé’m!“ﬁq_%s
"A263" cil * to 0 OH - 147 -

(R) - 3- Hydr oxy- 1- ( 4- net hanesul f onyl phenyl ) - 2- oxopyrrol i di ne-3- carboxylic
acid 3-chl oro-5-fl uoro- benzyl am' de 8.78 (t, J= 6.4, 1H) 8 00 7 92 (m
3H), 7.27 (dt_J =88 2.1 —7.20 (s1H) 7 09(d = .88

(s, 1H) . 4.é‘82QHcpmJ_ 16. 1 6 7 1H) 24 Baat g= 5951@ 8(900 %ﬁt? 3 92

(t, J . 6. 3., !& N2 57(({.(}’1 Q.BD“-})ZT:B@ (6dt, n]nﬂ 13.11,
7.7, 1H). 8. o1 win 3ot 404
(R) - 3- Hydr oxy- 1- (14t hanes yl 2, -d| h/ﬂiHb 71“FT=T ASB L0514, - [460-3]

2- oxopyr rolji di ne4{3- "car boxylo d 3 chI or )7§4f(5pgr—c@grgzyl1@,m de 8.70 (t,
J= 6. 1H), 7.64 (ﬁq I—Ij) E 1H)| 7.29-{ 7.23
(m 233 7120 (s, Acefy'@s? digyd 9—%'"@0" H] 71@ (#411-()87 0%9 Ja 38 (dd, P=

15.8. 6.6, |1H), 4. 2 ) 3, +J PH), 3.185 -
3.78 (m 2H+),H)3 1 i ﬁw@xﬂhﬂ@gw{m&n@a (ng1 1@%4(69(1}%65 (mH) 1H),| 2. 11
(dt, J= 13/0, 7.1 Ca%}m"%ﬁﬂ [Rf3=higes- 2H), 3.81 —3.74 (m, 2H),

fluorophenyl)ethyl] amide 3.43 - 3.23 (m, 4H), 3.15
(t, J=8.52H),2.77 (t, J=
7.0, 2H), 2.46 — 2.37 (m,
1H), 2.14 (s, 3H), 2.03 (dt,
J=127,7.8, 1H).

"A262" 10.54 (s, 1H), 8.76 (t, J= | 3.03

Cl H O
15 . Y \N\< 6.4, 1H), 8.66 —8.63 (m, | min
o A = 1H), 8.13 - 8.05 (m, 2H), | [421]
|58

7.27 (dt, J=8.8, 2.1, 1H),

10

O OH 7.20 (s, 1H),7.10(d, J=
1-(6-Acetylaminopyridin-3-yl)-3- 9.6, 1H), 6.80 (s, 1H),
20 hydroxy-2-oxopyrrolidine-3- 438 (dd, J=15.7, 6.8,
carboxylic acid 3-chloro-5-fluoro-~ 1H), 4.24 (dd, /= 15.8,
benzyl amide 6.1, 1H), 3.92 -~ 3.81 (m,

2H), 2.60 (ddd, J = 12.0,
7.1, 4.8, 1H), 2.14 (dt, J =
13.0, 7.6, 1H), 2.07 (s,

J 3H). J

25

30

35



100% purity - 149 - "A265" \ ci0 410 HOO N O ON 8.72 (t, J = 6.3, 1H),
7.64 (d, j =2.0, 1H, 7.46 (dd, J =8.6, 2.1, 1H), 7.29- 7.23 (m 2H),

7.21 (s, 1 7.09 (d, J= 9.6, 1H), 6.74 $$$ 6.50 m n 100% '

(S)-3- HyaY‘lg}{V?’f‘-‘sﬁii met hane- (s, 1H), 4.38 (dd, J = 15.7, BEHEFA 11004608

sul fonyl1- 2, 3-di hydro- 1Hi ndol-5-y1)- 6-8481H), 4.23 (dd, J =

2- oxopyrrolidine-3-carboxylic acid 15.7, 6.0, 1H), 3.94 (t, J =

3-chl oro-5-fl uorobenzyl amide 8.5, 2H), 3.85- 3.78 (m 2H), 3.13 (t, J =
8.4, 2H), —=2-96{(s—2H+ 261 -2-53 = 2 Ldi—3-=—13-0,
7.7, 1H). |"A8%| ci ®.78 (t, J = 6. 4,| 1H) .78 (A &% TH), 8.00" 15.01
Ob\o —7.92 (m, 3H), 7.27 (dt, J | min
F H N =8.8, 2.1, 1H), 7.20 (s, [439]
1H), 7.09 (d, J = 8.8, 1H),
o OH ©
S 6.88 (s, 1H), 4.38 (dd, J =
(R)-3-Hydroxy-1-(4-methane- 16.1, 6.7, 1H), 4.24 (dd, J
sulfonylphenyl)-2-oxopyrrolidine-3- | _ 15.8, 6.0, 1H), 3.92 (t, J
carboxylic acid 3-chioro-5-fluoro- = 6.1, 2H), 3.19 (s, 3H)
o benzyl amide 2,66 — 2.57 (m, 1H), 2.16
(dt, J=13.1,7.7, 1H).
"A264" Cl \S_ o 8.70 (t, J=6.3, 1H), 7.64 | $3%
@“0 (d, J=2.0, 1H), 7.46 (dd, | 10.55
F g}ri:z J=88,21, 1H), 7.29 - min
15 T Lo 7.23(m, 2H), 7.20 (s, 1H), | 100%
7.09 (d, J=9.6, 1H), 6.74 | purity
(R)-3-Hydroxy-1-(1-methane- (s. 1H), 4.38 (dd, J = 15.8
sulfonyl-2,3-dihydro-1H-indol-5-yi)- 6.6, 1H), 4.23 (dd, J =
2-oxopyrrolidine-3-carboxylic acid 15.8, 6.0, 1H), 3.94 (t, J =
20 3-chloro-5-fiuorobenzyl amide 8.5, 2H), 3.85 - 3.78 (m,
2H), 3.13 (t, J= 8.4, 2H),
2.96 (s, 2H), 2.61 - 2.53
{m, 1H), 2.11 (dt, J=13.0,
7.7, 1H).
25 =
30

35



40 NN-N -7.98 (m 2H), 7.97- 14.31 7.91 (m 2H), 7.27 (dt, J = nin
HoO 8.8, 2.1, 1H), 7.20 (s, 1H, 100% 7.10 (d, J= 9.6, 1H), 6.86 purity
(R) -3-Hy p - (5- et hyl - 1, 3, 4- oxadi azol - 2-y1) - phen E -llé,ﬁm asH
4. 38 (dd@@éé%@é‘;g oxopyrrolidi ne-3-carboxylic acid 3- %&']7 g210 , 3 24
(dd, J = chloro-5-fluorobenzyl anide-189- 6.0, 1H), 3.97 - 3.87
2H), 2.65 - 2.58 (m 1H, 2.17 - 2.15 (m 1H. "A267" «ci 0-( 8.79 (t,
J =6.4, 1H), 8.00 $$$ \ .NNN (m 21-1), 7.97- 7.92 (m 5.54
"A265" cl \s= o 872, J=6.3, 1H), 7.64 | $3%
/@“0 (d, J=2.0, 1H), 7.46 (dd, | 6.50
F H N J=86,21,1H), 7.29 - min
Y 7.23 (m, 2H), 7.21 (s, 1H), | 100%
O OH o .
S 7.09 (d, J=9.6, 1H), 6.74 | purity
(8)-3-Hydroxy-1-(1-methane- (s, TH), 4.38 (dd, J = 15.7,
sulfonyl-2,3-dihydro-1H-indol-5-yl)- 6.6, 1H), 4.23 (dd, J =
2-oxopyrrolidine-3-carboxylic acid 15.7, 6.0, 1H), 3.94 (t, J =
" 3-chloro-5-fluorobenzyl amide 8.5, 2H), 3.85 — 3.78 (m,
2H), 3.13 (t, /= 8.4, 2H),
/ 2.96 (s, 2H), 2.61 - 2.53
) (m, 1H), 2.11 (dt, J = 13.0,
7.7, 1H).
15  |"A266" cl 8.78(t, J=6.4, 1H), 8.04 | $3%
Q P [ —7.98 (m, 2H), 7.97 - 14.31
F XN
H N@A” 7.91 (m, 2H), 7.27 (dt, J = | min
0,
VAN 8.8, 2.1, 1H), 7.20 (s, 1H), | 100%
7.10 (d, /= 9.6, 1H), 6.86 urit
(R)-3-Hydroxy-1-[4-(5-methyl- ( ) purty
20 ) (s, 1H), 4.38 (dd, J=15.7,
1,3,4-oxadiazol-2-yi)-phenyl]-2-
. T 6.7, 1H), 4.24 (dd, J =
oxopyrrolidine-3-carboxylic acid 3-
_ 15.7, 6.0, 1H), 3.97 - 3.87
chioro-5-fluorobenzyt amide
(m, 2H), 2.65 ~ 2.58 (m,
( 1H), 2.17 -~ 2.15 (m, 1H).
25 "A267" Cl ‘( 8.79 (t, J=6.4, 1H), 8.00 | $%$
0
i (: Z /@A W | (M 2H),7.97-7.92(m, |554
Ho ™ N 2H), 7.27 (dt, =88, 2.1, | min
T % 1H), 7.20 (s, 1H), 7.10 (d, | 89%
J=9.6, 1H), 6. i
30 (8)-3-Hydroxy-1-(1-methane- 56, 1), 686 (s, 1H), - purily
4, =157, 6.
sulfonyl-2,3-dihydro-1H-indol-5-yi)- 38 (ad, J=15.7, 6.7,
4.24 =15.
2-oxopyrrolidine-3-carboxylic acid 1H), 4.24 (dd, /=157,
3-chloro-5-flucrobenzyl amide 6.0, 1H), 3.97 - 3.87 (m,
2H), 2.65-2.58 (m, 1H),
35 2.16 (m, 1H).




35

2H), 7.27 (dt, J =8.8, 2.1, nin i 0w 1H), 7.20 (s, 1H), 7.10 (d, 89%
(S)-3-Hydroxy-1-(1-nethane- J = 9.6, 1H), 6.86 (s, 1H), purity
sul fonyl- 2, 3-di hydro-1H i ndol-5-y1)- 4.38 (dd, J = 15.7,
2- oxopyr r‘%q’?%ga%%%car boxylic add 1H), 4.24 (dd, J = 15. 7,6"8"”‘“’2“1”004608
3-chl oro-5-fl uorobenzyl anmide 6.0, 1H)-13097 - 3.87 (m 2H), 2.65 - 2.58
(m 1H), 2.16 (m 1H). WO 2012/ 048775PCT/ EP2011/ 004608 - 150 - "A268"
_, CONsc, Iiko . 8.79 (t, J=6.4, 1H), 8.32 (s, II1), 7.99 (d, J= 7.7,
11-1), 7. 7hAdt1I 2H— 727 {-——3=8-0 —IH % 26fs—H),
7.10 (d, Jj%f%g 5 1H) . 45N320( p%?gj-tsjfe‘?-i-,'m@ 83210499 2o (da,
Jr. 15.7, P 1, 1§ 3 6.9, 21f1p, (&, 2R),(7599 @HY = ?27,64 -mid. 57 |(m
2H), 2.45-(2.38 2.16 (dt,)@.?) 1%3,‘711(1,.‘]:4138' m n [%A]l]

\ \ éN 7.8, 2H), 7.27 (d, J = 8.9,

5 Jué o 1H), 7.20 (s, 1H), 7.10 (d,
(8)-3-Hydroxy-1-(3-methane- /=96, 1H), 6.87 (s, 1H),
sulfonylphenyl)-2-oxopyrrolidine-3- 4.37 (dd, J=16.1,67,
carboxylic acid 3-chioro-5-fluoro- 1H), 4.25 (dd. /=157,

10 benzyl amide 6.1, 1H), 3.93 (t, /= 6.9,

2H), 3.23 (s, 3H), 2.64 —

( 2.57 (m, 2H), 2.45 — 2.38

' (m, 1H), 2.16 (dt, J = 13.3,
7.9, 1H).

15  |'A269" F N 8.74 (dd, J=7.5, 4.6, 2H), | 2.49

= , 8.01 (dd, J=8.5, 2.7, 1H), | min
. ¢ N 7.30 (d, J= 8.5, 1H), 7.07 | [362]
g (tt, J=9.4, 2.4, 1H), 6.99
on ©
o (t, J=6.4, 2H), 6.81 (s,

20 (S)-3-Hydroxy-1-(6-methylpyridin- | 1H), 4.38 (dd, J = 15.8,
3-yl)-2-oxopyrrolidine-3-carboxylic | 6.8, 1H), 4.25 (dd, J =
acid 3,5-difiucrobenzyl amide 15.9, 6.1, 1H), 3.87 {t, J =

6.8, 2H), 2.64 — 2.55 (m,
: 1H), 2.45 (s, 3H), 2.14 (dt,
( 25 J=13.0,7.5, 1H)
.0, 7.5, 1H). B
30



2 0 H60 (S)-3-Hydroxy-1-(3-nethanesul fonyl phenyl) -2-oxopyrrolidine-3-
carboxylic aci d 3-chl oro-5-fl uorobenzyl am de "A269" F 8.74 (dd, Jr. 7.5,
4.6, 2H), 49 410 8.01 (dd, J= 8.5, 2.7, 1H, 7.30 (d, J 707
m n [362]‘”02?112{“48735 9.4, 2.4, 1H), 6.99 o0 CH (t, J= 6. 4, P%‘?’E%‘"}’Eg“é‘i
(S) - 3- Hydr oxy- 1- ( 6- rrethyl pyr|d| n- 1H), -488- (dd, J= 15.8,
3-yl)-2-oxopyrrolidine-3-carboxylic 6.8, 1H), 4.25 (dd, J= acid

3, 5-di fl uorobenzyl am de 15 9 6.1, 1H), 3.87 (t, J= 68 2H), 2.64 -
2.55 (m —1H - 245 (s —3H) ,214 fr*i 1=13_0 —H)—- ‘é‘%}
2012/ 04877$P%?r7%ﬁ2011b004608 TR P N XA E
\f 6.5, 1H), 7.66 — 7.55 (m, min
i WS& 4H),7.27 (d, J=8.5, 1H), |[420]
én © 7.20 (s, 1H), 7.09 (d, J=
o}
5 _ 9.2, 1H), 6.73 (s, 1H),
(S)-1-(4-Acetylaminophenyl)-3-
] 4.38 (dd, /= 15.4, 6.6,
hydroxy-2-oxopyrrolidine-3-
] 1H), 4.23 (dd, J=15.7,
carboxylic acid 3-chloro-5-fluoro-
) 5.9, 1H), 3.81 (t, /= 6.8,
benzyl amide
10 2H), 2.62 - 2.53 (m, 2H),
2.16 —2.05 (m, 2H), 2.02
(s, 3H).
"A271" Cl o/ 9.84 (s, 1H),8.73 (1, J = 3.72
T2 6.4, 1H), 7.67 (s, TH), min
F O NH
15 7.35(dd, J=3.9, 2.1, 2H), | [456]
H N 7.27 (dt, J=8.8, 2.2, 1H),
3 7.20 (s, 1H), 7.09 (d, J =
o ~
HO o 8.9, 1H), 7.05 - 7.00 (m,
(S)-3-Hydroxy-1-(3-methane- 1H), 6.79 (s, 1H), 4.37
20 sulfonytaminophenyl)-2-oxo- (dd, J = 15.7, 6.7, 1H),
pyrrolidine-3-carboxylic acid 3- 4,24 (dd, /= 15.7, 6.0,
chloro-5-fluorobenzyl amide 1H), 3.87 — 3.77 (m, 2H),
2.99 (s, 3H), 2.63-2.53
{m, 1H), 2.12 (dt, /=13.0,
25 7.8, 1H). J
30
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"A270" owolhoik/oksB596 (s, 1H), 8.71 (t, J= 6.5, 1H), 7.66 PCTEP0I{0946dd)
7.27 (d, J= 8.5, 1H), 3.37 min [420) O 7.20 (s, 1H), 7.09 (d, J=
(S)-1-(4-Acetyl am nophenyl)-3- 9.2, 1H), ©.73 (s, 1H),
hydr oxy- 2- oxopyrrolidine-3- 4.38 (dd, J= 15.4, 6.6, carboxylic acid
3-chloro-5-fluoro- 1H), 4.23 (dd, J= 15.7, benzyl amde 5.9, 1H), 3.81
(s, 30" A0 | Gl a(ea (5, 100, NI IR T o oo Bod 18]
S! . " " S! ) IN ‘q ) E . o) )
7.67 (s, 1), minF (dd, J= 3.9 ‘é/l 2hy = 1[-%5%‘]): rga—""" P
’ 7.76 (m, 2H), 7.63 (t, J= | [445]
B\QN 8.0, 1H), 7.27 (dt, J= 8.7,
S Oug N 2.1, 1H), 7.21 (s, 1H),
7.10(d, J=9.5, 1H), 6.86
3-Hydroxy-1-[3-(5-methyl-1,3,4-
_ (s, 1H), 4.38 (dd, J = 15.8,
oxadiazol-2-yl)-phenyl}-2-oxo-
o 6.7, 1H), 4.25 (dd, J =
pyrrolidine-3-carboxylic acid 3-
15.7, 6.0, 1H), 3.99 — 3.84
10 chloro-5-fluorobenzyl amide
(m, 2H), 2.65 — 2.60 (m,
1H), 2.59 (s, 3H), 2.22 -
2.10 (m, 1H).
"A273" & z 8.74 (dd, /=7.6,4.7, 2H), | 2.48
15 = , 8.01 (dd, J = 8.5, 2.7, 1H), | min
B . N 7.30(d, J = 8.5, 1H), 7.07 | [362]
(tt, /=9.3, 2.3, 1H), 6.99
on ©
o (t, J= 6.4, 2H), 6.81 (s,
(R)-3-Hydroxy-1-(6-methylpyridin- | 1H), 4.38 (dd, J = 15.9,
20 3-yl)-2-oxopyrrolidine-3-carboxylic | 6.7, 1H), 4.25 (dd, J =
acid 3,5-diflucrobenzyl amide 15.8, 6.0, 1H), 3.87 (t, J =
6.8, 2H), 2.65 — 2.56 (m,
1H), 2.45 (s, 3H), 2.14 (dt,
J=13.1,7.5, 1H).
25 .
30

35



7.27 (dt ,.wdzo0f3/038778. 2, 1H), 7.20 (s, 1H), 7.09 (d, J= porHERA180408 1H),
7.05 - 7.00 (m (S)-3-Hydroxy-1-(3-net e- 1H), 6.79 (s, 1H), 4.37

sul fonyl am nophenyl) - 2- oxo- (dd, J= 15.7,"%6.7, 1H),
pyrrolidine-3-carboxylic acid 3- 4.24 (dd, J= 15.7, 6.0,

chl oro- 5-fl uorobenzyl amde 1H), 3.87 - 3.77 (m 2H), 2.99 (s, 3H), 2.63

- 2.53 (m2Ad), 2.1z (dt, J= 13.0, 7 JWH)J 64\@1) 831 [4.10
2012/04877‘LPCT/ EH’201 h04608 - 152 - 7 U& i="6.4, 1H), 8. 44
(t, J=1.8) 1H), |7.84- V.76 (m 2 N63 £d o, ) 1198 (dad ofpmingt | [=
8.7, 2.1, JL 2‘1 -

J= 15.8, 6|7, 1H), 4.25

3—2114)1,14)6?@@(&%, lH) [44z$8 (dd,
15 7, 5. 0. ? éa 2. 65 -
2.60 (m 1H), 2.@9 (s, 3HZ.&. 2.10 (m 3 11&') 735%@dmfr19[ 45]

5 _ 2.2, 1H), 7.27 (dt, J = 8.8,
(S)-1-(1-Acetyl-1H-indol-5-yl)-3-
2.1, 1H), 7.21 (s, 1H),

hydroxy-2-oxopyrrolidine-3-
7.11(d, J=98, 1H), 6.76

(d, J = 4.0, 2H), 4.39 (dd,
J=15.7,6.7, 1H), 4.25
(dd, J=15.7, 6.1, 1H),
3.91(t, J=6.8, 2H), 2.64
(s, 3H), 2.62 — 2.55 (m,
1H), 2.14 (dt, J=12.9,
15 7.5, 1H).
"A275" ol 0 8.72(t, J=6.4,1H),8.34 | 442
NH (d, J=9.0, 1H), 7.94 — min
’@ 7.90 (m, 2H), 7.66 (dd, J = | [458]
Jud o 9.0,22,1H), 7.27 (dt, J=
20 3-Hydroxy-2-oxo-1-(1-propionyl- 8.8,2.1,1H), 7.21 (s, TH),
7.11(d,J=9.7, 1H), 6.76
(d, J=4.3, 2H), 4.39 (dd,
J=15.7,6.7, 1H), 4.25
(dd, J=15.7, 6.0, 1H),

carboxylic acid 3-chloro-5-fluoro-

benzyl amide
10

2
4

1H-indol-5-yl)pyrrolidine-3-
carboxylic acid 3-chloro-5-fluoro-

benzyl amide

25 3.91 (t, J= 6.8, 2H), 3.06
(q, J = 7.3, 2H), 2.61 (dt, J
=11.9, 5.7, 1H), 2.14 (dt,
J=13.0,7.6, 1H), 1.17 (t,

20 J=17.3, 3H).

35



) H
oxadi azol -
chl or o- 5-

(R)-3-Hy

f@%

am de "A273" F . O

am de 8

.74 (dd, J= 7.B4

N---- \4. HO' o 3-Hydroxy-143-(5-nethyl-1, 3, 4-
2-yl) - phenyl]-2-oxopyrro|idine-3-carboxy|ic acid 3-
aﬂb?&ﬁ
I oxy-1-
3, 5-di fl uor obenzyl

OH
4.7, 2H),

PCT/EP2011/004608
met hyl pyr| di n- 3-yl)-2-oxopyrrolidine-3-car oxyl(l’c acid

8.01 (dd, J= 8.5, 2.7,

1H), 7.30 (d, J= 8.5, 1H), 7.07 (tt, J= 9.3, 2.3, 1H), 6.99 (t, Jr- 6.4,
20, 80t s, I, 4108 (40, 3 155, 6.7 ) 425 (06 )= 159 00
, . 2 65—2-56(m T LD A\ 12 ,
J=13.1, 7. EA%W 2 agmin [362] - 15&;0 | RIS B4 iy
8631 Sg, ng 0 2 7. 92(d J =2 1Ft|)2 (dZJ&B2.0d1H)J7;343d&iH1rH)n, 7.65d
(9 6, 1i—|)P: 6.76 (d, ) (df ’9301:%'._;7?@."(7,%’:1H),[’42.6'9H(<(jd:
J= 15.7, 6.1, lH), 3.91 (t 8 2H) 2|04, pg, 1BHY,5@(d62= P. 55 (nL 1H),
2.14 (¢, J= 12.9, 7.5, 1Hp. ay. 1b1 min [ 444 qu
(S)-1-(1- Acetyl J %8)( _i_ g{ﬁet %Ign f<y héxi@brﬁ% idizﬁe(%- car boxyll i ¢
aci d 3-chl gro- 5- i RS T et negin A275H), 7C1 @, TR), (111 @= B. 4, Y
8.34 4.42 |41/ a\ (1(Hi-|nderl.53yiﬁ-}2 -ckbbyITalidB-3-mi 0, W4 100 Lm 2H) | 7. 66 ([dd, J=
carboxyllc-acrd 3-chioro-5-fluoro- 3.6, 1H), 6.76 (s, 1H),
" benzy! amide 439 (dd, J = 157, 6.6,
1H), 4.25 (dd, J = 15.7
5.9, 1H), 3.95 - 3.85 (m,
2H), 3.41 (s, 3H), 2.65 -
2.57 (m, 1H), 215 (dt, J =
15 13.1, 7.6, 1H).
"A27T" ¢l H / 10.56 (s, 1H), 8.74 (t, /= | 3.26
Q ’\/ I ‘ﬁgo 6.5, 1H), 8.57 (s, 1H), min
F H}j;iz 8.11 (dd, J=9.0, 2.7, 1H), | [457]
4 OH 0 7.27 (d, J=8.7,1H), 7.20
20 3-Hydroxy-1-(6-methanesulfonyl- | (8 1H), 7.10 (d, /= 9.8,
aminopyridin-3-yl)-2-oxopyrrolidine- | 1H), 7.02(d. J=8.9, 1H),
3-carboxylic acid 3-chloro-5-fluoro- | 880 (s, 1H), 4.38 (dd, J=
benzyl amide 15.9, 6.7, 2H), 4.24 (dd, J
= 15.7, 5.8, 1H), 3.88 —
25 3.82 (m, 2H), 3.28 (s, 3H),
2.60 (dd, J=13.0, 6.2,
2H), 215 (dd, J = 14.3,
6.5, 2H). i
30
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[458] 2/ 0 HOO 9.0, 2.2, 1H), 7.27 (dt, J=
3- Hydr oxy- 2- oxo- 1- (1-propionyl- 8.8, 2.1, 1H), 7.21 (s, 1H),

1H i ndol-5- lidine-3- 7.11 (d, J=9.7, 1 H, 6.76 ' id
1 or 0 B HNERS ™ 32 ( Mhenzyl am i HERLGRET

3-chl oro- goro--(d, J= 4.3, 2H), 4.39 (Sgd, benzyl

11-1), 4.25 (dd, J= 15.7, 6.0, 1H), -1993.91 (t, J= 6.8, 2H), 3.06 (q,
J= 7.3, 2H), 2.61 (dt, J = 11.9, 5.7, 1H), 2.14 (dt, J=13.0, 7.6,
1H), 1.17 (t, J= 7.3, 3H. WD 2012/ 048775PCT/ EP2011/ 004608 - 154 -

" n 1\ o f

A276 Cl S FEh i o) 8.72(t, J=6.3, 1H), 8.31 | 4.09

Q | ,?_ (d, J=9.0, 1H), 7.92 (d, J | min
F i »Q’@ =2.0,1H),7.88(d, J= | [444]
TN 3.8, 1H), 7.65 (dd, J = 9.0,

5 _ 2.1, 1H), 7.30 = 7.24 (m,
(R)-1-(1-Acetyl-1H-indol-5-yl)-3-
1H), 7.21 (s, 1H), 7.11 (d,

hydroxy-2-oxopyrrolidine-3-
d d Py J=97,1H),6.76 (d, /=

5.1, 2H), 4.39 (dd, J =
15.8, 6.7, 1H), 4.25 (dd, J
= 15.7, 6.0, 1H), 3.91 (1, J
= 6.8, 2H), 2.84 (s, 3H),
2.60 (dd, J = 12.6, 6.2,
1H), 2.14 (dt, J = 13.1,

15 7.6, 1H).

8.73 (t, J= 64, 1H), 8.12 | 4.34

"A279" ¢
FQ OQ (s, 1H), 7.94 (dd, J=10.1, | min
N Q’@“ 14, 1H),7.82 (ddd, J= | [486.1]
12.4,9.1,2.0, 1H), 7.75

OHO ©
20 (d, J=9.2, 1H), 7.27 (dt, J
3-Hydroxy-2-ox0-1-[1-(tetrahydro-

=8.8, 2.1, 1H), 7.21 (s,
1H), 7.11 (d, J= 9.6, 1H),
6.76 (d, /=07, 1H), 5.84
(dd, J=19.6, 2.4, 1H), 4.39

carboxylic acid 3-chloro-5-fluoro-
benzyl amide
10

pyran-2-yl}-1H-indazol-5-yll-
pyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

25 (dd, J=15.8, 6.7, 1H),
4.25 (dd, J = 15.7, 6.0,
1H), 3.90 (dd, J = 17.8,
11.2, 3H), 3.74 (ddd, J =

30 11.5, 9.3, 5.3, 1H), 2.68 —

2.56 (m, 1H), 2.47 — 2.33
(m, TH), 2.15 (dt, J = 13.0,
7.5, 1H), 2.09 — 1.92 (m,
2H), 1.86 — 1.67 (m, 1H),
35 J 1.57 (dd, J =8.0, 4.6, 2H). |




40/ " '"(:). 4p NI o0 oh
3- Hydr oxy- 1- ( 1- net hanesul f onyl 1H i ndol- 5-y1) - 2- oxopyrrol i di ne- 3 car boxyl e
acid 3-chl oro-5-fluorobenzyl amde 8.72 (t, J= 6.4, 1H), 7.94 1H)
7 84 (d Q2012048775 9 0, 1H), 7.71 (dd, J= 9.1, 2.1, 1H), P‘?T’EBF“(‘H""‘@“B 3. 6,
1H, 7.30 - 7.25 (m 1H), 7.21 (s, 1H),-18611 (d, J—89 1H), 6.86 (d, J=
3.6, 1H), 6.76 (s, 1H), 4.39 (dd, J= 15.7, 6.6, 1H), 4.25 (dd, J= 15.7,
5.9, 1H), 3.95 -3.85 (m 2H), 3.41 (s, 3H, 2.65 - 2.57 (m 1H), 2 15 (dt
J=13.1, 7.6 1H 4 24 pmin [480 Q] "A277" ClH 10 56 (s  1H)

3.26 11100280 5, 1§, 8.57 (s, 1H), 8. [110fdds 1 876 4=7,| 11Fi6’3 "

FH
7, 1H), Z20N_3: Hydr auy slod SemBthanesyld onyk
amno S\ﬁl r2 0XO0 _rrolldlne- 1|_P.’2 7.02
3¢hl or'o- 5¢ fHud B — 8.08dm gH).1H) (422189 (
7 Zé‘% 4.24 (dd| 737 (dt, 7=198 7215118, [1§). 3.188
7.20 (s, 1H), 7.10(d, J =
9.6, 1H), 6.80 (s, 1H),
4,38 (dd, J=15.7, 6.8,
1H), 4.24 (dd, /= 15.8,
6.1, 1H), 3.92 — 3.81 (m,
2H), 2.60 (ddd, /= 12.0,
A 7.1, 4.8, 1H), 2.14 (dt, J =
13.0, 7.6, 1H), 2.07 (s,
3H).
15 "A281" 10.55 (s, 1H), 8.77 (t, J= | 1.874
/O/ \f 6.4, TH), 8.66 — 8.63 (m, min
E )S:‘& 1H), 8.13 — 8.05 (m, 2H), | [421.0]
I on 7.27 (dt, J=8.8,2.1,1H), | $
(R)-1-(6-Acetylaminopyridin-3-yh-3- 721 (s, 1H), 710 (d. /=
20 o 9.6, 1H), 6.80 (s, 1H),
hydroxy-2-oxopyrrolidine-3-

4.38 (dd, /=157, 6.8,
1H), 4.24 (dd, J=15.8,
6.1, 1H), 3.92 — 3.81 (m,
2H), 2.60 (ddd, J = 12.0,

J=

n

[457] oOH{7.27 (d, (s,
1H), 7.10 (d, J=% (d,
J=8.9, 1H), 3- gar boxyN dd,

J=  benzyl|l anide 15.9, 6.
3.82 (m 2), 3. ﬁts (s, 3HO ©

(S)-1-(6-Acetylaminopyridin-3-yl)-3-
hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluoro-
benzyl amide

10

carboxylic acid 3-chloro-5-fluoro-

benzyl amide

25 7.1, 4.8, 1H), 2.14 (dt, J =
13.0, 7.6, 1H), 2.08 (s,
3H).
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2.60 (dd, J= 13.0, 6.2, 2H), 2.15 (dd, J= 14. 3, 6.5, 2H). - 155 -
"A278" a0 8.72 (t, J= 6.3, 11-1), 8.31 (d, J= 9.0, 11-1), 7 92(d, J =2.0,
1H), 7.88 d,J:3.8 1H),7.5(,J-90 2.1, 111) 30 75@971
1H), 7.2WQ01244871§ 7 11 (d, J = 9.7, 1H), 6.76 (d, J 5P‘”1T"E§¥b‘” i
(dd, Jr 15.8, 6.7, 1H), 4. 25 (dd, J = 1857,- 6.0, 1H), 3. 91 (t, J = 6.8,
2H), 2.64 (s, 3H), 2.60 (dd, J= 12.6, 6.2, 1H), 2.14 (dt, Jr 13.1, 7.6,
1H). 4.09 mn [444] .alli 0 HO (R)-1-(1-Acetyl-11-1-indol-5-y1)-3-
hydr oxy- 2- oxopyrrolid dine-3- carboxylic acid 3-chloro-5-fluore-—benzyl am de
"A279" Q |2BRY, J= 6.4, 1H), 8. 12 H?;@ 30pds, 11} 8.7% 94 5 dd, 3 3L 1d. 1,
mn rri 1.4, 1&%), 7082 (ddd J= [486{1] |6.4, 1K), 183 #244.13% 1 ma 0, |1H),
7.75 (d)| Jr 9)2, .27 (dt

N 1H), 7.45 (s, 1H), 7.31 — | [432.0]

F HWQ 7.24 (m, 1H), 7.20 (s, 1H),

5 Jon° 7.0 (d, J=9.6, 1H), 6.73
(S)-1-(1-Formyk-2,3-dihydro-1H- | (8- 1H), 4.38(dd, /=155,
indol-5-y1)-3-hydroxy-2-oxo- 6.7, 1H), 4.24 (dd, J =
pyrrolidine-3-carboxylic acid 3- 15.7,6.0,1H), 382 (t, J =

10 chloro-5-fluorobenzyl amide 6.8, 2H), 3.13 (dt, /=

17.1, 8.6, 2H), 2.62 — 2.53
(m, 1H), 2.11 (dt, J=12.9,
7.5, 1H).
"A283" Cl H 13.09 (s, 1H), 872 (t, J= | 3.41

15 m"‘ 6.4, TH), 8.08 (s, 1H), min

F H N 7 |7.91(d, J=1.51H), 7.76 | [403.0]
(dd, J=9.0, 1.9, 1H), 7.56
0 OH 0
(d, J=9.0, 1H), 7.27 (dt, J
3-Hydroxy-1-(1H-indazol-5-yi)-2- =8.8,2.1, 1H), 7.21 (s
20 oxopyrrolidine-3-carboxylic acid 3- 1H), 7.11 (d, J = 9.7, 1H)
chloro-5-fluorobenzyl amide 6.74 (s, TH), 4.39 (dd, J =
15.7, 6.8, 1H), 4.25 (dd, J
=15.8, 6.0, 1H), 3.91 (t, J
= 6.8, 2H), 2.65 — 2.57 (m,

25 1H), 2.14 (dt, J = 12.9,

7.5, 1H). | B
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3- Hydr oxy- 2- oxo- 1- 11- (t et r ahydr o-
pyrrolidine-3-carboxylic acid 3-

pyran-2-y1l)-1H-i ndazol
chl or o- 5-f | uor obenzyl

am de

-5-y||-

88 21

Jr

1H), 7.21 7.11 (d, J-= 9.6, 1H), 6.76 (d, Jr 0.7 1F2
(dd, J= & 210 &377%H) 4.39  (dd, Jr 15.8, 6.7, 1H), HCDEP “dH“"“S“B
15.7, 6.0, 1H), 3.90 (dd, J= 17.8, -188l-2, 3H), 3.74 (ddd, J= 11. 5,
9.3, 5.3, 1H), 2.68 - 2.56 (m 1H), 2.47 - 2.33 (m 1H), 2.15 (dt,
13. 0, 7.5, 1H), 2.09 - 1.92 (m 2H), 1.86- 1.67(m 1H),
"A284" Cl 8.71(t, J=6.3,1H), 7.57 | 3.67
F’Q' J o | (dd,J=88,24, 1H), 7.54 | min
Y ; :n (s, 1H), 7.30 — 7.24 (m, [446.0]
dud o 1H), 7.20 (s, 1H), 7.11 (d,
5 J =87, 2H), .73 (s, 1H),
3-Hydroxy-1-(1-methyl-2-oxo-
. 4.38 (dd, J=15.8, 6.7,
1,2,3,4-tetrahydroquinolin-6-y1)-2-
- L 1H), 4.24 (dd, J = 15.7,
oxopyrrolidine-3-carboxylic acid 3-
. 6.0, 1H), 3.83 (t, /= 86.8,
chloro-5-fluorobenzy!l amide
10 2H), 3.24 (s, 3H), 2.87 (i,
J=7.3,2H), 263 -2.51
{m, 3H), 2.12 (dt, J = 13.0,
7.6, 1H).
"A285" Cl H 9.00 (s, 1H), 8.71 (t, J = 3.52
15 Q' - C 6.4, 1H), 7.63 (d, J= 12.9, | min
F H g:w@) 1H), 745 (t, J= 4.7, 1H), | [432.0]
Jid o 7.27 (dt, J=8.8, 2.1, 1H),
) 7.20 (s, 1H), 7.10(d, J =
(R)-1-(1-Formyl-2, 3-dihydro-1H-
indol-5-yi)-3-hyd ) 9.1, 1H), 6.73 (s, 1H),
indol-5-yi)-3-hydroxy-2-oxo-
20 , ? d y. _ 4,38 (dd, J=15.7, 6.7,
pyrrolidine-3-carboxylic acid 3-
) 1H), 4.24 (dd, J = 15.7,
chloro-5-fluorobenzyl amide
6.0, 1H), 3.82 (dd, /= 8.2,
5.6, 2H), 3.14 (dt, J =
17.1, 5.1, 2H), 2.57 (dt, J
25 = 6.6, 5.6, 1H), 2.11 (dt, J
=13.0,7. .
B 3.0,7.6, 1H)
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1.57 (dd, J= 8.0,
" A280"

(m 1H), 8.13 - 8.

aH*L N\Q

4.6, 2H).
isii _ 10.54 (s,
05 (m 2H),

1H),

1.873 nmin [421.1]

WD 2012/ 048775PCT/ EP2011/ 004608 -
J= 6.4, 1H),

dt
p

8,76 (t,
0 614 7.27

2.1, 1H) W@20128¥8715 (6- Acet yl ami nopyri din-3-yl)-3- 7.20 (s,P4

hydr oxy- 2- oxopyrrolidine-3- 9.6, 1H),
3-chloro-5-fluoro- 4.38 (dd, J= 15.7,

15. 8,
1H),

6.1, 1H),
2.14 (dt

Je oo -

6.8,

3.92 - 3.81 (m 2H) ,
13.0_ 761

6.139 (s,

1H),

benzyl am de 1H),
2.60 (ddd, J= 12.0,
7 (s

156 -

8. 66 -8.
J= 8 8,
20517904648,

carboxylic acid

4.24 (dd,

7.1,

"A286"

10

15

_Z
OT
ha®
N N
F N

OH

N
b 0

Cl

o
Methyi 5-[3-(3-chloro-5-fluoro-
benzylcarbamoyl)-3-hydroxy-2-oxo-
pyrrolidin-1-yl]-2,3-dihydroindole-1-

carboxylate

8.71(t, J=6.4, 1H), 7.68
(br. s, 1H), 7.59 (s, 1H),
7.45 - 7.40 (m, 1H), 7.27
(dt, /= 8.8, 2.2, 1H), 7.20
(s, 1H), 7.10 (d, J = 9.6,
1H), 6.73 (s, 1H), 4.38
(dd, J=15.7, 6.7, 1H),
4.24 (dd, J = 15.8, 6.0,
1H), 3.96 (t, J = 8.7, 2H),
3.81 (t, J=86.9, 2H), 3.73
(s, 3H), 3.11 (t, J= 8.5,
2H), 2.56 (dt, /= 17.8,
5.5, 1H), 2.10 (dt, J =
12.9, 7.6, 1H).

4.198
min
[462]

"A287"

20

25

30

I

Cl 0

(8)-3-Hydroxy-1-(1-methyl-
carbamoylmethyl-1H-indol-5-yl)-2-
oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide

58.70 (t, J = 6.4, 1H),
8.02 (d, J= 4.6, 1H), 7.72
(d, J=1.8, 1H), 7.43 (dd,
J=8.9,2.0, 1H), 7.36 (d,
J=89, 1H),7.34 (d, J =
3.1, 1H), 7.27 (dt, J = 8.7,
2.1, 1H), 7.22 (s, H),
7.1 (d, J= 9.7, 1H), 6.74
(s, 1H), 6.44 (dd, J = 3.1,
0.8, 1H), 4.79 (s, 2H),
4.39 (dd, J= 15.8, 6.8,
1H), 4.25 (dd, J = 15.7,
6.0, 1H), 3.87 (t, J = 6.8,
2H), 2.64 ~ 2.55 (m, 4H),
2.13 (dt, J= 12.9, 7.5,
1H).

3.58
min
[473]

35
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3H). "A281" CIHNO 10.55 (s, 1H), 8.77 (t, J = 1.874 6.4, 1H), 8.66 -
8.63 (m nmin 1H), 8.13 -8.05 (m 2H), [421.0] o OH 7.27 (dt, J= 8.8,
2.1, 1H 1z (6- Acetyl am nopyridin-3-yl)-3- 7.21 (s,pdApr20{1difedsd, J
= hydr&@?‘b‘%@s&%%rondi ne-3- 9.6, 1H), 6.80 (s, 1H), carboxylic acid
3-chloro-5-fluoro- 4.38 (dd, J= 15.7, 6.180- benzyl anide 1H), 4.24 (dd, J=
15.8, 6.1, 11-1), 3.92 - 3.81 (m  2H, 2.60 (ddd, J= 12.0, 7.1

4.8, 1H),

10

15

20

25

30

35

2.14 (dt,

J=

IIA288II

Ol o0

N
H o]
o)

(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid (1-

phenylprop-2-ynyl) amide

8.64 (d, J=8.7,1H), 7.70
(dd, J=8.7, 1.0, 2H), 7.47
(d, J=7.2, 2H), 7.44 -
7.33 (m, 5H), 7.33 - 7.27
(m, 1H), 7.22 - 7.14 (m,
1H), 6.71 (s, 1H), 6.02 —
5.63 (m, 1H), 3.85(d, J =
8.8,5.2,2H),3.50(d, J=
2.5, 1H), 2.55 - 2.50 (m,
1H), 2.09 (dt, J = 13.0,
7.8, 1H).

3.9
min
[335]

"A289"

Cl

(R)-3-Hydroxy-1-(1-methyl-
carbamoylmethyl-1H-indol-5-yl)-2-
oxopyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide

8.69 (t, J = 6.3, 1H), 8.00
(d, J=4.5, 1H), 7.72(d, J
= 2.0, 1H), 7.43 (dd, J =
8.9, 2.0, 1H), 7.36 (d, J =
9.0, 1H), 7.34 (d, J = 3.1,
1H), 7.27 (dt, J = 8.7, 2.1,
1H), 7.22 (s, 1H), 7.11 (d,
J=19.0, 1H), 6.71 (s, 1H),
6.44 (d, J = 3.1, 1H), 4.79
(s, 2H), 4.39 (dd, J = 15.8,
6.8, 1H), 4.25 (dd, J =
15.6, 5.9, 1H), 3.87 (t, J =
6.7, 2H), 2.65 — 2.55 (m,
4H), 2.13 (dt, J = 12.9,
7.5, 1H).

3.56
min
[473]




13.0, 7.6, 1H), 2.08 (s, 3H). WO 2012/ 048775PCT/ EP2011/ 004608 - 157 -
"A282" H>o0 C 411I e i0 0 uH

(S)-1-(1-Fornyl- di hydr o- 1Hi ndol- 5-y1) - 3- hydr oxy- 2- oxop % carb
oxylic adYQ? ‘gg Wﬁ%ro 5-f | uor obenzyl anide 9.00 (s, 1H), l)/é—%ﬁ Jtoql@ﬁﬁcé

1H), 7.63(d, J= 13.1 1H), 7.45 (s, 1H) ~1B131 - 7.24 (m 1H), 7.20 (s, 1H),
7.10 (d, J= 9.6, 1H), 6.73 (s, 1H), 4.38 (dd, J= 15.8, 6.7, 1H, 4.24 (dd,

J= 15.7, 6.0, 1H, 3.82 (t, J= 6.8, 2H), 3.13 (dt, Jr.- 17.1, 8.6, 2H),
2_62_25Q1m M, 2,11 (dtJ=12.0 7.5 mn 1432 0l "A283"

a Hit R NAZS 3 Hyd'roxy-1° (1H gz 13§9>0"1)1—25§ SR A AL
oxopyrrolidi ne- 3 %ar ylic acl_l';'@(; gj-lt;l(ddg)ggﬂqggzﬁh ?n;v den71i]:.360%d((js, ]

1H), 8.72 (t, J=|6"4 = 1.2, , , J=
9.H%), 1.9, 1H), 756 (d,—¥ Q. 7.27 ﬁ?1JH£783%-§2241MM‘?5717.21 (s,

(15?1’ L }11"d,8 Jg (9)' 7,1I—|)1|-|)03H%1 (t(SJ }H) 4 gﬁ?)(?% SJFH)I& 1?) (d6 > 1H)H) 2414215
(dt, F= 12.9,’7.% "1H). 3.41 mn [403. 0] V\b‘ﬁﬁﬂm4@§§f§3dﬂ)EF2011/ 004608 -
158 - "A284" ci 7. 7 d& 3 2.4, 1H)|, 7.54
(s, 1H), 7)30 - '%& %{%N)"‘J"?ﬂg%%?e%m 651149 dngﬁ-I) 3&9, oH) 673 (s,
1H), 4.38 (dd, J|zabBndyl)G-hydrabh2-ode-24 (dolddyd=1ps/,8.7.6M, 1H), 3.83 (t, J
= 6.8, 2 3.24 . ) J = ¢ e 51 3H)|, 2.12
(. =1y o 7 Syt yB Ll aphatlor ™ 29, A= B0r63 5L m 3H

3- Hydrﬁ; 1- (1- mecapbxficacalletRyl 2ndde et r ahypﬂdlqé’ner@dﬁ,l-fn- %inb“l 2-
oxopyrrolidine-3jcarboxylic acid 3- chloror57§kuprabgazyly anj de

{ 3.18 — 3.08 (m, 4H), 2.60
‘ ~2.51 (m, 2H), 2.09 (dt, J
=13.0, 7.6, 1H), 1.07 (t, J

.._J

15 =7.1, 3H).
"A297" ci 5869(t J=64 1H), 3.78
Q, 7.80(d, J=8.8, 1H), 7.51 | min
Q’@) d J=2.0,1H),7.32~ | [475]
OHO o 7.23 (m, 2H), 7.20 (s, 1H),

20 5-[(R)-3-(3-Chloro-5-fluorobenzyl- | 7.10 (d, /=9.7, 1H), 6.68
carbamoy!)-3-hydroxy-2-oxo- (s, 1H), 6.61 (t, /= 5.5,
pyrrolidin-1-yl]-2,3-dihydroindole-1- | 1H), 4.38 (dd, J = 15.8,
carboxylic acid ethyl amide 6.8, 1H), 423 (dd, J =

. 15.8, 6.0, 1H), 3.86 (t, J =

25 8.7, 2H), 3.79 (dd, J = 8.6,

5.7, 2H), 3.20 - 3.06 (m,
4H), 2.55 (dt, J = 6.8, 5.7,
1H), 2.09 (dt, J = 12.9,
7.6, 1H), 1.07 (t, J = 7.1,
3H).
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"A285" Cl 9.00 (s, 1H), 8.71 (t, J=3.52 6.4, 1H), 7.63(d, J= 12.9, nin

1H), 7.45(t, J = 4.7, 1H), [432.0] OHO 7.27 (dt, J= 8.8, 2.1, 1H), 7.20
(s, 1H), = (R-1-(1-Fornyl-2,3-di hydro-1H  pcT/EP2011/004608
indol-5-ﬂ?-}@?{?€8ﬂ%xy-2-oxo- 9.1, 1H, 6,73 (s, 1H),

pyrrolidine-3-carboxylic acid 3- 4.38 ('oi@,z J =15.7, 6.7,
chl or o-5-fl uorobenzyl am de 1H), 4.24 (dd, J = 15.7, 6.0, 1H), 3.82 (dd,
J = 8.2, 5.6, 2H), 3.14 (dt, J= 17.1, 5.1, 2H), 2.57 (dt, J

"A292% 817 (t, J=5.7,1H),7.68 | 194
0\___,N_\_\ @ (dt, J=9.0,1.7, 2H), 7.44 | min
NH S N —-7.35(m, 2H), 7.22 - [348]
= 7.13 (m, 1H), 6.60 (s, 1H),
5 0 OH ©
3.89 — 3.77 (m, 2H), 3.63
—3.51 (m, 4H), 3.14 (dd, J
(8)-3-Hydroxy-2-oxo-1-phenyl- =12.8, 8.8, 2H), 2.58 —
pyrrolidine-3-carboxylic acid (3- 2.51 (m, 1H), 2.40 — 2.20
morpholin-4-ylpropyl) amide (m, 6H), 2.07 (m, 1H),
10 1.58 (p, J = 6.8, 2H).
"A293" l/\ o 3..47
0O H y /@ min
N S ! [369]
15 dn6 ©
(8)-3-Hydroxy-2-ox0-1-phenyl-
pyrrolidine-3-carboxylic acid (2,3-
20 dihydrobenzo-1,4-dioxin-5-yl-
methyl) amide
"A204" 859 (t, J=6.3,1H), 7.70 | 3.82
(dt, /=9.0,1.7, 2H), 7.44 | min
25 —7.24 (m, 6H), 7.21 — [345]
7.14 (m, 1H), 6.79 (s, 1H),
4.41 (dd, J=16.2, 6.5,
1H), 4.31 (dd, J = 16.1,
(S)-3-Hydroxy-2-oxo-1-phenyl- 6.1, 1H), 3.86 (dd, J = 8.5,
30 pyrrolidine-3-carboxylic acid 2- 5.6, 2H), 2.85 — 2.57 (m,
chlorobenzyl amide 1H), 2.14 (dt, J = 12.9,
7.7, 1H).
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= 6.6, 5.6, 1H), 2.11 (dt, J = 13.0, 7.6, 1H. WD
2012/048775PCT/ EP2011/ 004608 - 159 - 8.71 (t, J=6.4, 1H), 7.68 (br. s,

759 7.45 - 740(m 1H), 7.27 (dt, J= 8.8, 20
(s “ﬁi‘?}‘z’é’@’*’% =9.6, 1H), 6.73 (s, 1H), 4.38 (dd, J= 1%‘?‘5?"%@/?“"%%,
4. 24 (dd J= 15.8, 6.0, lH) '3.96 (t, 34687, 2H), 3.81 (t, J= 6.9, 2H).

3.73 (s, 3H), 3.11 (t, J= 8.6, 2H), 2.56 (dt, Jr 17.8, 5.5, 1H), 2.10 (dt,

J=12.9, 7.6, 1H). 68.70 (t, J= 6.4, 1H), 8.02(d, J= 4.6, 1K), 7.72 (d, J=
1_81 ]_H) A2 (dd 19 QO 2 0O 1J—I\ 7 ’2&{ LQ Q 1I—!) Z Q/I 3 11

oo O 7—7F—5 =T Y O3

I \

1H). 7.27 (2091 ga, 2.1, 1H), 7. 2 1H), 7.11 (d, J_9?3§6r|) 6.74
(s, 1H), 6M (dd, gz 0.6, 1H), (b, 2H), 4.39 (dd, J= n'm 6.8,
1H), 4.25 (dd, Ji 95 O\ 1 J=6.8, 2H), 2.64 - é (h 4H),
2.13 (dt, J= 12.9, 7.51H N4 2012/ 048775PCT/ EP2011/ 00460832°116( -
"A288" **la HO 0 O (9S)-3-Hyd oPxo0- 1-phenyl - pyrrolidine-|3-carbd

iC

X
<

I
7,

acid (gl- pigenyl piop- 2- ynyl) a@n 8 64 (d,{J=8.7, 1H), 7.70 (|dd, J=|8.

1.0, , 7.47 (d, J= - 7.33|(m 5H), 7.33 - 7.27 (m 1H),
720 - 7 14 (m 1K) 3-6'!/9"1?*(@ Oxj?ﬁ)Ph@sz - 6.63 (m 1H), 3.85 ({td, J=[8.8,
5.2, 2H), 3.50 (dpy.:}o—,,da@g cgﬂgbxyl.gaga 2.50 (m 1H), 2.09 (dt,| J= 13.0,
7.8, 1H). 3.91 min [335] "A289" a0 8.69 (f, J= 6.3, 1H), 8.00 (d, J3 4.5
1, 7.72(d, J = @%‘FO*ﬂb@?'owzﬁs&"wﬂwlh— 8.9, 2.0, 1H), 7.36 (d, J= 9.0,
1H), 7.34(d, J =|3mlde 1H), 7.27 (dI, J= 8.7, 2.1, 1H), 7.22 (s, 1H), [7. 11
(d, J:%}_O, 1H 671 (s, 1H) 6 44 (d_J= B 1 1HLf 4 .79 (s 4_39 (dd,
J= 15.1, 6] A29aY) (dd, J= 15.6, 2 0. 8.0§ (t d=1,(WH), 569, 72‘3@H) 2.65
- 2.55 (m|4H), 2.13/(dfy J= 12.9, 7 4345 41 NH / [oH 0 o
(R) - 3- Hydr Exy- 1- D%:;}I car bano I1|—£| néo%fmrb [2%3-}40 it

chl or of &l| doﬂ@tfeﬁ RHam dd [346]- 161 -
747 {t, J = 7.4, 1H), 6.61

I on (s, 1H), 3.90 — 3.77 (m,
2H), 3.32 - 3.29 (m, 2H),
3.16 (m, 2H), 3.05 (m,
2H), 2.53 (ddd, J = 11.8,
6.6, 3.5, 2H), 2.20 (t, J =
8.1, 2H), 2.07 (m, 1H),

oxopyrrol i di ne- 3 car bokylic ﬁCI
"A290" cilLi *' 111

15

{(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid [3-(2-
oxopyrrolidin-1-yl)-propyl] amide

20
1.95-1.85 (m, 2H), 1.59
(p, J=6.9, 2H).
"A297" 844 (t, J=6.3,1H),769 |476
Q (dd, J=8.7, 1.1, 2H), 7.44 | min

25 N —7.36 (m, 2H), 7.34 - [367]
HN#{\O 7.28 (m, 2H), 7.18 (d, J =
OH 7.7, 3H), 6.66 (s, 1H),
4.27 (d, J= 6.4, 1H), 4.24
(d, J=6.3, 1H), 3.86 (m,
3H), 2.61 — 2.52 (m, 1H),
2.10 (dt, J=12.9, 7.8,

1H), 1.25 (s, 9H).

30 (8)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid 4-tert-

butylbenzyl amide
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(N 8.69 (t, J= 6.3, 1H), 7.80 (d, J= 8.8, 1H), 7.51 (d, J = 2.1, 1H), 7.32
- 7.24 (m 2H), 7.20 (s, 1H), 7.10 (d, J=8.8, 1H), 6.68 (s, 1H), 6.61 (t,

=55, J= 15.7, 6.7, 1H), 4.23 (dd, J= 16. 3 86
(t, 8%2[5?60%3]%;79 (dd, J= 8.6, 5. 7H) oH) . 3. 16" o8 (pCT"E’ﬁﬁ‘m’ﬂ??

-2.51(m2H) 2.09 (dt, J = 13.0, 7.6-16d)- 1.07 (t, J = 7.1, 3H). 3.78
mn [475] 01460 5-[(S)-3-(3-Chl oro-5-fluorobenzyl -
car banoyl) - 3- hydr oxy- 2- oxo- pyrrolidin-1-yl]-2,3-di hydroi ndol e-1-

: : "

" _ADQ4 " - YalN|
N\ I L avull

car boxyl i ¢ raettethyt—anm-de &O6(t—-=64—H"h, 5378 **
2. 1\_y7.80&t 48" )= 8.8 11, 7.5 (d 7-@@‘:3?%’1)7;%72?@2- 935 | 0 Hoo
4 {

7.23(m 2H), 7.20773, 1H), 5 [( -(3-Ch52(@£=8]7u®Hpb’e4¥2MImln7 1d (d,

J= 9.7, 1H|, 6.68 cxrbémoy) ~REMRIOXY- 2} 0 6. 61 5.5,

pyrrolidinil-y1]42, 3-di hydr & ndpl e-1- 1H),|2 2738 E’hBH}H’)“’i [E%Qr bdxyl i ¢
8

aci d ethyl |am de g : I1H)-| . d, J= 134 8m, 6HY 5.58HN, J% 86 (t, J=
8.7, ). $.79 (dd, J= 8.4 OH 1.0, 1H), 3.92 — 3.70 (m,
3H), 2.58 — 2.50 (m, 1H),
(S)-3-Hydroxy-2-oxo-1-phenyl- 2.07 (m, 1H), 1.54 - 1.14
pyrrofidine-3-carboxylic acid (1- (m, 5H), 1.06 (dd, J= 6.8,
10 methylbutyl) amide 4.2, 3H), 0.84 (dt, /=
11.5, 7.2, 3H).
"A299" 853 (t J=6.3, 1H), 7.73 | 3.51
—7.66 (m, 2H), 7.43 - min
7.37(m,2H), 7.34 (t, J= {329]
15 7.8, 1H), 7.31-7.25 (m,
1H), 7.20 - 7.11 (m, 3H),
6.73 (s, 1H), 4.38 (dd, J =
(8)-3-Hydroxy-2-oxo- 1-phenyl- 15.6, 6.4, 1H), 4.31 (dd, J
pyrrolidine-3-carboxyiic acid 2- =155,5.9, 1H),3.91 -
20 3.80 (m, 2H), 2.58 (ddd, J

fluorobenzyl amide
=12.9,7.0,4.5, 1H), 2.12

(dt, J=13.0, 7.7, 1H).

"A300" O-'» 7.71 -7.65 (m, 2H), 7.40 2.38
dd, /=10.8, 5.3, 2H), in
25 k’N 5 N’O ( ) m

\ 717 (t, J=7.4, 1H), 6.77 [291]
OHO O (s, TH), 4.09 (m, 1H), 3.78
(8)-3-Hydroxy-3-(morpholin-4- (m, 2H), 3.73 - 3.62 (m,
2H), 3.59 (m, 5H), 2.72 —
2.63 (m, 1H), 2.11 (dt, J =
12.6, 8.9, 1H). J

carbonyl)-1-phenylpyrrolidin-2-one
30
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5.7, 2H), 3.20 - 3.06 (m 4H), 2.55 (dt, J= 6.8, 5.7, 1H), 2.09 (dt,
J= 12.9, 7.6, 11-1), 1.07 (t, J=7.1, 3H) . - 162 - "A292" *(dt,
oty EA) SRS T Lot T T e
2H), 3.63 -3.51 (m 4H), 3.14 (dd, 3163(-S)-3- Hydr oxy- 2- oxo- 1- phenyl - =
12.8, 6.8, 2H), 2.58 -
"A301" 7.94( J=5.8, 1H), 768 |3.05
>—0 /© (dt, J=9.0, 1.7, 2H), 7.43 | min
\_\_H )S:z ~7.34 (m, 2H), 7.22 - [321]
RN o 7.12 (m, TH), 6.59 (s, 1H),
o OH
3 3.89 — 3.76 (m, 2H), 3.49
(hept, J=6.1, 1H), 3.36 (t,
(S)-3-Hydroxy-2-oxo-1-phenyl- J=6.2,2H), 314 (p, J =
pyrrolidine-3-carboxylic acid (3- 6.6, 2H), 2.56 — 2.50 (m,
isopropoxypropyl} amide 1H), 2.12 - 1.98 (m, 1H),
10 1.63 (p, J=6.5, 2H), 1.06
(dd, J=6.1, 3.0, 6H).
"A302" 4.20
min
15 [379)
20 (S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid 2-
trifluoromethylbenzy! amide
"A303" P 7.70(d, J=8.0,2H), 743 | 4.22
dL@N‘@ —7.37 (m, 2H), 7.37 — min
25 oHOs 7.26 (m, 3H), 7.25-7.14 | [339]
o (m, 3H), 6.75 (s, 1H), 4.98
(8)-3-Hydroxy-2-oxo0-1-phenyl- (dd, J=78.2, 15.8, 1H),
pyrrolidine-3-carboxylic acid benzyl | 4.49 (dd, J=48.6, 15.3,
ethyl amide 1H), 3.83 (dd, J=19.3,
30 9.9, 1H), 3.75 — 3.56 (m,
2H), 3.10 (ddd, J = 23.0,
13.8, 6.1, 1H), 2.77 - 2.61
(m, 1H), 2.24 - 2.09 (m,
35 1H), 1.15 (t, J = 6.8, 2H),
0.90 (t, J/=6.9, 1H).




pyrrolidine-3-carboxylic acid (3- 2.51 (m 1H), 2.40- 2.20
nor phol i n-4-yl propyl) amde (m 6H), 2.07 (m 1H), 1.58 (p, J= 6.8, 2H).
"A293" 3.47 it mn . [369] OHO  (S)-3-Hydroxy-2-0x0-1- [l)h
pyrrol i dWR2M2847Boxylic acid (2, 3- di hydr obenzo- 1, 4- di Yxi/RE29114
amde "A294" Cl 8.59 (t, J= 6.3, 1H}-,168.-70 3.82 0 (dt, J= 9.0,
2H), 7.44 min .NHSI%
"A304" 7.72-7.66 (m, 2H), 7.63 | 3.07
O\H N/© (d, J=7.8, TH), 7.43 - min
Nj S s 7.36 (m, 2H), 7.20 - 7.13 | [289]
S Hé o (m, 1H), 6.59 (s, 1H), 4.06
S ~3.95 (m, 1H), 3.89 -
(8)-3-Hydroxy-2-oxo-1-phenyl- 3.77 (m, 2H), 2.56 — 2.51
pyrrolidine-3-carboxylic acid (m. 1H), 2.1 - 2.01 (m.
cyclopentyl amide 1H), 1.79 (m, 2H), 1.70 —
1.58 (m, 2H), 1.54 — 1.37
10 (m, 4H).
“"A305" 7.87 (t, J=6.1,1H), 7.68 | 3.00
>\\ @ (dt, J=9.0, 1.8, 2H), 7.43 | min
N)H/,Ql —7.36 (m, 2H), 7.20 - [277]
15 OHO O 7.14 (m, 1H), 6.61 (s, 1H),
3.94 — 3.74 (m, 2H), 2.98
(S)-3-Hydroxy-2-oxo-1-phenyl- —2.85 (m, 2H), 2.53 (ddd,
pyrrolidine-3-carboxylic acid J=12.3,7.1,37, 1H),
isobutyl amide 2.15-2.03 {m, 1H), 1.75
20 {(dp, J=13.5, 6.8, TH),
0.82 (dd, J=86.7, 3.2, 6H).
"A306"| CI 8.28(t, J=7.6,1H),7.72 |4.18
@ —7.64 (m, 2H), 7.43 - min
H N 7.31 (m, 6H), 7.17 (1d, /= | [359]
25 N)—EC{C\ 7.4, 4.4, 1H), 6.69 (d, J =
O OH 9.2, 1H), 4.98 ~ 4.86 (m,
1H), 3.87 — 3.75 (m, 2H),
(8)-3-Hydroxy-2-oxo-1-phenyl- 2.58 (ddd, J=22.2, 11.9,
30 pyrrolidine-3-carboxylic acid [1-(4- | 7.8, 1H), 2.47 — 2.37 (m,
chlorophenyi)ethyl] amide 1H), 2.09 (ddd, J=15.9,
13.8, 8.0, 1H), 1.40 (dd, J
= 7.0, 2.2, 3H). |
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-7.24 (m 6H), 7.21 - [345] 6 H7.14 (m 1H), 6.79 (s, 1H), 4.41 (dd, J=

16 2, 6.5, 1H), 4 31 (dd, J= 16.1, (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 6. 1,

3. W(S /J =8. pyrrolidine-3-carboxylic acid 2- 5P6T/E21]!3§li/0024'60%5 -

2 57 (m E‘HF@f‘%%nzw am de 1H), 2.14 (dt, J= 12.9, 7PGU/ER301/004508 1 53
" A295" 3.36 mn 140 4. NHE7 {355] O 6H
"A307" /J_ 7.68 (dd, J=8.7, 1.0, 2H), | 3.64
N y @ 7.43-7.35 (m, 2H), 7.20 | min
}Q —7.12 (m, 1H), 6.57 (s, [291]
OHo 0 1H), 3.79 (t, J = 8.6, 1H),

5 3.71 - 3.45 (m, 2H), 3.22
(S)-3-Hydroxy-2-oxo-1-phenyl- (m, 1H), 3.18 (m, 2H),
pyrrolidine-3-carboxylic acid butyl 2.77 (m, 1H), 2.60 (m,
methyl amide 1H), 2.11 (m, 1H), 1.52

(m, 1H), 1.49 - 1.38 (m,
10 1H), 1.23 (m, 2H), 0.87
(m, 3H).
"A308" 7.71-764 (m, 2H),7.39 { 3.18
Q C:N,O (dd, J=10.8, 5.3, 2H), min
15 2 716 (t, J=7.4, 1H), 6.64 | [289]
OHO © (s, 1H), 3.88 (s, 1H), 3.81
—3.74 (m, 1H), 3.64 (m,
(8)-3-Hydroxy-1-phenyl-3- 2H), 3.52 (m, 1H), 3.26
(piperidine-1-carbonyl)pyrrolidin-2- | (m, 1H), 2.60 (m, 1H),
20 one 2.11 (m, 1H), 1.53 (m,
6H).
"A309" 7.72-7.65(m, 2H), 743 |3.10
>(NH N’@ —7.36 (m, 2H), 7.21 - min
}"C'S_: ' 7.14 (m, 1H), 7.03 (s, 1H), | [277]
25 oo © 6.70 (s, 1H), 3.90 - 3.75
(m, 2H), 2.55 ~ 2.50 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- 1H), 2.05 (ddd, J = 12.9,
pyrrolidine-3-carboxylic acid tert- 8.7,7.6, 1H), 1.28 (s, OH).
20 J butyl amide
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(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic acid

(benzo-1, 3-di oxol-5-yl nethyl) am de " A296" 8.01 (t J=6.1, 1H), 7. 69
2. 35 (dd, J=8.7, 1.0, 2H), 7.40 mn (dd, J= 10.8, 5.3 2I—9 Q?]

0 7.17 (WO3M2H487751H), 6.61 OH o (s, 1H), 3.90 - 3.77 (RRT/EP Oé\léo“ﬁ 32-
3.29 (m 2H), (S)-3-Hydroxy-2-oxo-1-phegy - 3.16 (m 2H), 3.05 (m
pyrrolidine-3-carboxylic acid [3-(2- 2H), 2.53 (ddd, J= 11.8,
oxopyrrolidin-1-yl)-propyl] amde 6.6, 3.5, 2H), 2.20 (t, J=

"A310" 7.89(t /=59 1H),7.68 | 3.07
\_\H N© (dt, /=9.0,1.7, 2H), 7.44 | min
N)r_CQ —7.36 (m, 2H), 7.20 - [277]
5 7.13 (m, 1H), 6.58 (s, 1H),
5 3.92 - 3.77 (m, 2H), 3.08
(S)-3-Hydroxy-2-oxo-1-phenyl- (dd, /=13.2, 6.9, 2H),
pyrrolidine-3-carboxylic acid buty! 2.57-250 (m, 1H), 2.12
amide —2.01 (m, 1H), 1.45 -
1.34 (m, 2H), 1.25 (dq, J =
141,7.2, 3H), 0.85(t, J=
7.3, 3H).
"A311" J\ 7.68 (dd, J = 8.7, 1.0, 2H), | 2.30
o :

/@ 7.43-7.36 (m, 2H), 7.21 | min
N’\
15 K/N g :N ~7.13(m, 1H),7.02(d, J | [332]

10

=15.9, 1H), 6.82 (s, 1H),

oHo © 4.09 (m, 1H), 3.79 (m,

1H), 3.72 — 3.53 (m, 4H),
(8)-3-(4-Acetylpiperazine-1- 3.44 (m, 2H), 3.24 (m,

20 carbonyl)-3-hydroxy-1-phenyl- 1H), 3.16 (d, J = 5.2, 1H),
pyrrolidin-2-one 2.69 (dd, J=12.5, 5.9,

1H), 2.13 (dt, J = 12.6,
9.0, 1H), 2.01 (s, 3H).
794(t J=5.7,1H), 7.72 | 2.15

. "A312" \\ _
25 H ; _
; ‘ N —7.65(m, 2H), 7.43 ~ min

7.34 (m, 2H), 7.21 - 7.13 | [249]

0
HO 0O (m, 1H), 6.58 (s, 1H), 3.90
~3.75 (m, 2H), 3.17 -
30 (S)-3-Hydroxy-2-oxo-1-phenyl- 3.05 (m, 2H), 2.57 — 2.51
pyrrolidine-3-carboxylic acid ethyl (m, 1H), 2.07 (ddd, J =
amide 12.9, 8.5, 7.4, 1H), 1.02 t,

| J=7.2,3H)
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8.1, 2H), 2.07 (m 1H)), 1.95 -
"A297"  8.44 (t, J= 6.3, 1H), 7.69 4.76
-7.36 (m 2H), 7.34- nin [367] HN 7.28 (m 2H),

6.66 (s, WORN204874527 (d, J= 6.4, 1H),

(d, J= 6.3, 1H),
-2.52 (m 1H),

91-1).

10

15

20

25

30

35

164 -

3.86 (m
but yl benzyl

1.85 (m 2H),
*N (dd, J=&7,

4.24
pyrrolidi ne-1ggocar boxylic acid 4
am de 2.10 (dt,

1.59 (p,

7.18 (d, J=

J =12.9,7.8,

J= 6.9, 2H).
1.1, 2H),7.44

(S)-3-Hydr oxS’/C’Q'E[’ﬁ%U‘iQ“B%n;?
-tert- 3H),
1H),

"A313"

OHo %

{S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid
dipropyl amide

7.68 (dt, J=9.0, 1.7, 2H),
7.42 —7.34 (m, 2H), 7.19
—7.13 (m, 1H), .55 (s,
1H), 3.79 (td, J= 9.2, 1.9,
1H), 3.62 (dt, J = 9.3, 6.8,
1H), 3.51 (t, J= 7.9, 2H),
3.21 - 3.05 (m, 2H), 2.58
(ddd, J = 12.8, 6.6, 1.9,
1H), 2.13 (dt, J= 12.7,
8.8, 1H), 1.61 (pd, J =
13.2,7.4, 2H), 1.51 — 1.38
(m, 2H), 0.81 (dt, J = 12.3,
7.4, 6H).

4.04
min
[305]

"A314"

(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid (2-
pyridin-3-ylethyl) amide

8.42 (d, J= 1.7, 1H), 8.40
{dd, J=4.8, 1.6, 1H), 8.07
{t, J=6.0, 1H), 7.68 (dd, J
=8.7, 1.0, 2H), 7.65 —
7.57 (m, 2H), 7.43-7.35
(m, 2H), 7.29 (ddd, J =
7.8,4.8,07,1H), 7.22 -
7.13 (m, 1H), 6.62 (s, 1H),
3.87 —=3.75 (m, 2H), 3.44 -
3.20 (m, 2H), 2.77 (t, J =
7.1, 2H), 2.44 (m, 1H),
2.10 — 1.99 (m, 1H).

1.88
min
[326]

"A315"

(S)-3-Hydroxy-3-(4-isopropyl-
piperazine-1-carbonyl}-1-phenyl-
pyrrolidin-2-one

7.70 —7.64 (m, 2H), 7.42
~7.36 (m, 2H), 7.19 —
7.2 (m, 1H), 6.67 (s, 1H),
3.98 (m, 1H), 3.7 (m,
1H), 3.65 (m, 2H), 3.59 —
3.37 (m, 2H), 2.63 (m,
2H), 2.46 — 2.30 (m, 4H),
2.11 (dt, J=12.7, 8.9,
1H), 0.96 (d, J = 6.5, 6H).

2.18
min
[332]




"A298" 0 7.69 (dt, J = 9.0, 1.7, 2H), 7.52 (d, J= 8.7, 1H), 7.44 3.43
mn -7.36 (m 2H), 7.19- [291] _ 7.14 (m 1H), 6.59 (d, J= o aH
1.0, 1H). 3,92 - 3.70 (m 3H), 2.58 - 2.50 (m 1H),

(S)- 3- HyaY%%?/‘-%QE‘W%- 1-phenyl - 2.07 (m 1H), 1.54 - 1.14 FCT/EP2011/004608
pyrrolidine-3-carboxylic acid (1- (m 5H/0-.06 (dd, J = 6.6,

methyl butyl) amide 4.2, 3H), 0.84 (dl, J = 11.5, 7.2, 3H). "A299" F
8.53 (t, J =6.3, 1H), 7.73 3.51

"A316" 7.67 (dt, J=12.0,6.1, 3.69
m N,@ 2H), 7.43 - 7.35 (m, 2H), | min
)_C(: 7.49-7.12 (m, 1H), 6.64 | [303]
OHO ©O (s, 1H), 4.61 (m, 1H), 4.26
5 (m, 1H), 3.84 — 3.72 (m,
(S)-3-Hydroxy-3-(4-methyl- 1H), 3.65 (m, 1H), 2.92
piperidine-1-carbonyl)-1-phenyl- (m, 1H), 2.60 (m, 2H),
pyrrolidin-2-one 2.11 (dt, /=126, 8.8,
1H), 1.62 (m, 3H), 1.19
10 (m, 2H), 0.89 (d, J = 6.1,
3H).
"A317" P | 7.71-7.64 (m, 2H), 7.42 | 355
\(\N; ( N—O ~7.35(m,2H),7.19— | min
15 9% - 7.12 (m, 1H), 6.58 (s, 1H), | [291]
3.81 (m, 1H), 3.62 (m,
1H), 3.17 (s, 3H), 3.10 (m,
(8)-3-Hydroxy-2-oxo-1-phenyi-
pyrrolidine-3-carboxylic acid 1), 2.77 (s, 1), 2.67
isobutyl methyl amide 257 (m, 1H), 212 (dl, J =
20 12.8, 8.7, 1H), 2.03 - 1.80
(m, 1H), 0.81 (d, J = 6.0,
6H).
"A318" 8.09(t, J=6.0, 1H), 772 |4.00
Q\/\H N @ ~7.66 (M, 2H), 7.43 - min
25 & N)/,Q( 7.37 (m, 3H), 7.34 = 7.30 | [359]
oHo © (m, 1H), 7.28 = 7.21 (m,
2H), 7.20 — 7.14 (m, 1H),
(S)-3-Hydroxy-2-oxo0-1-phenyl- 6.60 (s, 1H), 3.85-3.77
30 pyrrolidine-3-carboxylic acid [2-(2- | {m, 2H), 3.46 - 3.34 (m,
chlorophenyl)ethyl] amide 1H), 3.28 (m, 1H), 2.93 -
' 2.78 (m, 2H), 2.47 — 2.41
(m, 1H), 2.06 (dt, J=12.9,
7.9, 1H)
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*NA11 -7.66 (m 2H), 7.43 - 7.37 (m 2H), 7.34 (t, J = min [329]
1H), 7.31 -7.25 (m OCH1H), 7.20 - 7.11 (m 3H), 6.73 (s,
(dd, J = dr oxy- 2- oxo- 1- phenyl - 15.6, 6.4,

S) - 3-
pyrroli dmg%&/@éﬁ"ggxyl ic acid 2- =

15.5, 5.9, 1H),

am de 3.80 (m 2H), 2.58 (ddd, J = 32A79,- 7.0, 4.5, 1H), 2.12
13.0, 7.7, 1H. "P300" O-' 7.71 -7.65 (m 21-1), 7.40 2.38 C--N (dd, J=
10.8, 5.3, 2H), min > _....n 7.17 (t, J= 7.4, 1H), 6.77 [291]
"A319" 7.72-7.66 (m, 2H), 7.39 | 4.10
IL N,@ (t, J=7.9, 2H), 7.34 — min
»,C(_ 7.12 (m, 6H), 6.68 (s, 1H), | [339]
OHO © 3.88 (m, 1H), 3.77 (m.

5 1H), 3.69 — 3.47 (m, 1H),
(S)-3-Hydroxy-2-oxo-1-phenyl- 3.40 - 3.33 (m, 1H), 3.16
pyrrolidine-3-carboxylic acid methyl | (m, 1H), 3.03 — 2.88 (m,
phenethyl amide 1H), 2.89 (s, 3H), 2.80 —

2.72 (m, 1H), 2.51 (m,
10 1H), 2.09 (dt, J = 12.7,
8.8, 1H).
“A320" 7.88(dd, J=17.7, 8.2, 3.74
H N,Q 1H), 7.73 - 7.66 (m, 2H), | min
15 o N%Q 7.44-7.36 (m, 2H), 7.18 | [353]
OHO © (td, J=7.3, 1.1, 1H), 7.13
~7.05 (m, 2H), 6.86 (t, J =
(S)-3-Hydroxy-2-oxo-1-phenyi- 7.4,1H), 6.81 -6.77 (m,
pyrrolidine-3-carboxylic acid 1H), 6.75 (d, J = 1.6, 1H),
20 chroman-2-yl amide 424 -4.11 (m, 1H), 4.11
—4.01 (m, 1H), 3.97 —
3.79 (m, 3H), 3.00 - 2.78
(m, 2H), 2.57 (m, 1H),
2.09 (m, 1H).
25 a3z / 7.73-7.67 (m, 2H), 7.50 | 3.71
— LQNO (s, 1H), 7.40 (dd, J = 10.8, | min
S\F 0.5 5.3, 2H), 7.33 (s, 1H), [331]
0 717 (t. J=7.4, 1H), 6.98

30 (d, J= 4.4, 1H), 6.75 (m,
(S)-3-Hydroxy-2-oxo-1-phenyl- 1H), 4.95 (m, 1H), 4.45
pyrrolidine-3-carboxylic acid methyl | (m 1H), 3.81 (m, 1H),
thiophen-3-yimethyl amide 3.67 (m, 1H), 3.23 - 3.11

(m, 2H), 2.69 (s, 3H), 2.15

35 (dt, J=12.7, 8.8, 1H).

1H),
3.150 1 - 4P§?1’F%?H%°éﬂ°z“y|




O HuO (s, 1H), 4.09 (m 1H), 3.78 (S)-3-Hydroxy-3-(norpholin-4- (m 2H),
3.73 - 3.62 (m car bonyl ) - 1- phenyl pyrrol i di n-2-one 2H), 3. 59 (m 5H),

2.72 - 2.63 (m 1H), 2.11 (dt, J =  12.6, 8.9, 1H). - " A301"
)-0 0 WOPIRP487I5: 5.8 | H), 7.68 (dt, J= 9.0, 1.7, 2H), P(%T’ﬁ%"’é”ﬁ?éﬁ% n
- 7.34 (m 2H), 7.22- [321] 7.12 (m -M78)- 6.59 (s, 1H), OOH 3.89 -

3.76 (m 2H), 3.49  (hept, J= 6.1, 1H), 3.36 (t,

"A322" EL 8.08 (d, J=8.4, 1H), 7.68 | 2.73
H i <N’O (dd, J=8.7, 1.0, 2H), 7.43 | min

—7.36 (m, 2H), 717 (t, J= | [275]

n

OHO © 7.4, 1H), 6.59 (s, 1H),

S 4.29 - 4.13 (m, 1H), 3.89
(8)-3-Hydroxy-2-oxo-1-phenyl- - 3.75 (m, 2H), 2.57 -
pyrrolidine-3-carboxylic acid 2.50 (m, 1H), 2.16 - 1.99
cyclobutyl amide (m, 5H), 1.65 —1.52 (m,

2H).
19 "A323" 7.67 (d, J=7.9,2H), 7.39 |3.62
Q /@ (dd, J= 107,53, 2H), | min
—N_ N{ 716, J=7.4 1H), 6.61 |[303]

Jué © (m, 1H), 3.78 (m, 1H),
15 3.65 (m, 1H), 3.05 (m,
1H), 2.65 (s, 3H), 2.59
(dd, J = 12.8, 4.9, 1H),
2.14 (m, 1H), 1.80 (m,
1H), 1.61 {m, 3H), 1.50

(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid
cyclopentyl methyl amide

20 (m, 4H).
"A324" 7.84(t, J=6.2,1H),7.68 |3.97
Q /© (dt, J=3.1,1.7,2H), 7.43 | min
HN Wﬁt - 7.35(m, 2H), 7.16 (dd, J | [317]
. d 3H o =10.6, 4.2, 1H), 6.60 (s,

1H), 3.90 - 3.75 (m, 2H),
3.01 - 2.86 {m, 2H), 2.58
~2.50 (m, 1H), 2.06 (ddd,
J=23.3,17.6, 11.7, 1H),
1.64 (m, 5H), 1.44 (ddd, J
=10.9, 8.2, 5.5, 1H), 1.21
—0.99 (m, 3H), 0.93 -
0.75 (m, 2H). |

(S)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid

cyclohexylmethyl amide
30

35



(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - J= 6.2, 2H),
pyrrolidine-3-carboxylic acid (3- 6.6, 2H),

1506 ORI, 3.0, bH . "A302' FE 4,20 411 rRGpEpspicios”
to eisH (S) - 3- Hydr oxy- 2- oxo- 1- phenyl-4173 - pyrrol i di ne-3-carboxylic acid
2- trifluoronethyl benzyl am de "A303" . /F-----
"A325"[ o~ 8.25( J=6.2, 1H), 7.72 |3.58
H @ —7.66 (m, 2H), 7.44 — min
@AN»_C«N 7.35(m, 2H), 7.25 - 7.14 | [341]
OHG © (m, 3H), 6.96 (d, J = 7.8,

5 1H), 6.88 (t, J = 7.4, 1H),
(S)-3-Hydroxy-2-oxo-1-phenyl- 6.73 (s, 1H), 4.30 (dd, J =
pyrrolidine-3-carboxylic acid 2- 15.8, 6.4, 1H), 4.24 (dd, J
methoxybenzyl amide =15.8, 6.1, 1H), 3.86 (m,

2H), 3.79 (s, 3H), 2.59
10 (ddd, J=12.7, 7.1, 4.3,
1H), 2.12 (dt, J = 12.9,
7.8, 1H).
"A326" 3.33

15 IH N/© min

NW"C\\( [291]
3 on ©
(S)-3-Hydroxy-2-oxo-1-phenyl-
20 pyrrolidine-3-carboxylic acid (1,2-
dimethylpropyl) amide
"A327" 7.87 (t, /=59, 1H), 7.68 | 3.53
YIRI N/@ (dt, /=89, 1.7, 2H), 7.43 | min
)-—Q —7.36 (m, 2H), 7.20 — [291]
25 OHO ©
7.14 (m, 1H), 6.57 (s, 1H),
3.86 (dt, J=8.9, 0.7, 1H),
(S)-3-Hydroxy-2-oxo-1-phenyl- 3.83-3.77 (m, 1H), 3.10
pyrrolidine-3-carboxylic acid (3~ (dd, J = 14.4, 6.3, 2H),

30 methyibutyl) amide 2.56 — 2.50 (m, 1H), 2.07

{ddd, J=12.9, 8.5, 7.6,

1H), 1.54 (dp, J = 13.3,

6.7, 1H), 1.32 (dd, J =

14.5, 7.0, 2H), 0.85 (dd, J
35

3.14 (p, J=
2.56 -2.50 (m

=6.6, 2.2, 6H).




7.70 (d, J= 8.0, 2H), 7.43 4.22 Si N,, ...---\ - 7.37 m2H7.37 - (1). mm

n 7.26(m 3H), 7.25 - 714 [339] O (m 3H, 6.75 (s, 1H), 4.98
byt ol | AMHRSU2BARE 1 P ot d benzyl 4. 49 (dd. J= 48,6 15PSIEPORA i de
Il H, 3.83 (dd, Jr 19.3, 9.9, | H, -3745 - 3.56 (m 2H), 3.10 (ddd,
J= 23.0, 13.8, 6.1, 1H), 2.77 - 2.61
"A328" 841(t, /=6.3,1H),7.69 | 3.41
o ,@’\NH C:N’@ (dt, J=9.0,1.7, 2H), 7.44 | min
2 —7.34 (m, 2H), 7.23 — [341]
OHo O 7.16 (m, 3H), 6.89 - 6.82
5 (m, 2H), 6.65 (s, 1H), 4.25
(S)-3-Hydroxy-2-oxo-1-phenyl- (dd, J = 14.8, 6.5, TH),
pyrrolidine-3-carboxylic acid 4- 420 (dd, J=14.8,6.3,
methoxybenzyl amide 1H), 3.91 — 3.79 (m, 2H),
3.71 (s, 3H), 2.55 (ddd, J
10 =12.8,7.4,3.9, 1H), 2.14
—2.05(m, 1H).
"A329" 782(t J=57,1H),7.71 | 3.01
/@ —7.66 (m, 2H), 7.43 - min
15 O*\__H»ﬁl 7.36 (m, 2H), 7.21-7.14 | [307]
= 0 (m, 1H), 6.67 (s, 1H), 3.90
o OH —3.76 (m, 2H), 3.40 (t, J =
6.2, 2H), 3.34 (d, J = 6.6,
(S)-3-Hydroxy-2-oxo-1-phenyl- 2H), 3.29 (dd, /=97, 3.8,
20 pyrrolidine-3-carboxylic acid (2- 1H), 3.26 - 3.16 (m, 1H),
propoxyethyl) amide 2.56 - 2.51 (m, 1H), 2.14
—2.01 (m, 1H), 1.54 —
1.45 (m, 2H), 0.85 (t, J =
7.4, 3H).
25 "A330" 8.00( /=59 1H),7.69 |4.01
(dd, J =87, 1.0, 2H), 7.44 | min
~7.36 (m, 2H), 7.29 — [339]
7.23 (m, 2H), 7.22 - 7.11
30 (m, 4H), 6.60 (s, 1H), 3.93
—3.76 (m, 2H), 3.18 —
3.03 (m, 2H), 2.59 — 2.51
(S)-3-Hydroxy-2-oxo-1-phenyl- (m, 3H), 2.08 (dt, J = 12.9,
pyrrolidine-3-carboxylic acid (3- 7.9, 1H), 1.73 (dt, J =
35 phenylpropyl) amide 14.7,7.2, 2H).




10

15

20

25

30

35

H)
I'H)
7.

2.24 -
- 166 -
6(m 21-1),
4. O8VO 2012/8485
2.56 -

cycl opentyl

2.51

2.09 (m |
" A304"
7.20 -

(m 1H),

H),

* 7.72 - 7.66

3.89 -

pyrrolidi ne-3-carboxyltc acid
1.79 (m 2H),

am de

1H),

1.15 (t,

J = 6.8, 2H),
(m 2H),

7.13 3.07 nin [289]

(m 1H),
1.70 -

0.90 (t,
7.63 (d, J= 7.8, 1H),

0 HO (m 1H). 6.59 (s,
(S) - 3- Hydr oxy- 2- oxo- 13%)6%??9?1-/00@&;7 (m
2.11 -2.01

"A33T"

;S
QX“L/N,,%%

0

ow

(S)-3-Hydroxy-3-(4-phenethyl-
piperazine-1-carbonyl)-1-phenyl-
pyrrolidin-2-one

7.68 (dd, J=8.7, 1.0, 2H),
7.43-7.36 (m, 2H), 7.29
—7.14 (m, 6H), 6.70 (s,
1H), 4.01 (m, 1H}, 3.78 (1,
J=8.4,2H),3.66(d, J=
9.4, 6.7, 2H), 3.54 (m,
1H), 3.37 (m, 1H), 2.78 -
2.69 (m, 2H), 2.69-2.60
(m, 1H), 2.57 — 2.50 (m,
2H), 2.47 — 2,27 (m, 3H),
211 (dt, J=12.5, 8.9,
1H).

3.07
min
[394]

"A332"

(8)-3-Hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carboxylic acid [2-
(3,4-dimethoxyphenyl)ethyl] amide

7.92(t, J=6.0, 1H), 7.72
—7.66 (m, 2H), 7.44 —
7.36 (m, 2H), 7.21 - 7.14
(m, 1H), 6.84 (d, J = 8.2,
1H), 6.80 (d, J= 1.9, 1H),
6.71 (dd, J= 8.1, 1.9, 1H),
6.61 (s, 1H), 3.89 — 3.78
(m, 2H), 3.73 (s, 3H), 3.70
(s, 3H), 3.30 — 3.20 (m,
2H), 2.67 (t, J = 7.3, 2H),
2,53 -2.46 (m, 1H), 2.06
(dt, J = 12.9, 7.9, 1H).

3.28
min
[385]

"A333"

(S)-3-Hydroxy-2-oxo-1-phenyi-

pyrrolidine-3-carboxylic acid 4-
triffuoromethylbenzyl amide

|

871(t J=6.4, 1H), 7.72
—7.64 (m, 4H), 7.48 (d, J
= 8.0, 2H), 7.44 — 7.37 (m,
2H), 717 (t, J = 7.4, 1H),
6.73 (s, 1H), 4.42 (dd, J =
15.6, 6.6, 1H), 4.34 (dd, J
=156, 6.1, 1H), 3.88 —
3.82 (m, 2H), 2.58 (ddd, J
=12.8, 6.9, 4.7, 1H), 2.12
(dt, J=12.9, 7.7, 1H).

4.29
min
[379]




1.58 (m 2H), 1.54 - 1.37 (m 41-1). "A305" 7.87 (t, J= 6.1, 1H)),
7.68 300 MHC * (dt, J= 9.0, 1.8, 2H), 7.43 -7.36 (m 2H), 7.20- mn
[277] e z\\ 0 HoO 7.14 (m 1H), 6.61 (s, 1H), 3.94 - 3 74 (m oM,
2.98  ( HYO201204873%y- 2- oxo- 1- phenyl - - 2.85 (m 2H), 2.53 [¢H§P2011/004608
pyrrolidine-3-carboxylic acid J = 12.3-176l, 3.7, 1H), | sobutyl am de
2.15 - 2.03 (m 1H), .1.75 (dp, J= 13.5, 6.8, 1H), 0.82 (dd, J= 6.7,
3.2, 6H). "A306" 01 8.28 (t, J=7.6, 1H), 7.72 4.18
"A334" F /@ 7.72-766(m, 2H),7.43 | 4.08
-~7.36 (m, 2H), 7.20 - min
@N/ﬁ N
k/N 6.93 (m, 5H), 6.81 (s, 1H), | [384 +
Jon © 4.21 (s, 1H), 3.92 (s, 1H), | 385]
S 3.83 - 3.74 (m, 1H), 3.68
(td, J = 9.4, 6.6, 2H), 3.51
(S)-3-[4-(2-Flucrophenyi)-
, _ (br. m,, 1H), 2.99 (br. m,
piperazine-1-carbonyl]-3-hydroxy-
_ 4H), 2.75 — 2.67 (m, 1H),
1-phenylpyrrolidin-2-one
2.15 (dt, /=126, 9.0,
10
1H).
"A335" 2N 8.50(d, J=1.6, 1H),8.46 | 1,99
) (dd, J=4.8, 1.7, 1H), 7.71 | min
/@ (dt, J=7.8, 1.9, 1H), 7.68 | [381]
N N (d, J=1.1, 1H), 7.66 (d, J
15 K/N
T Yo =1.0, 1H), 7.42 - 7.33 (m,
o OH 3H), 7.20 — 7.13 (m, 1H),
7.00 (s, 1H), 6.70 (s, 1H),
(S)-3-Hydroxy-1-phenyl-3-(4- 4.08 (m, 1H), 3.77 (m,
20 pyridin-3-yimethylpiperazine-1- 2H), 3.65 (m, 2H), 3.52 (s,
carbonyl)pyrrolidin-2-one 2H), 3.16 (d, J=5.3, 1H),
2.68 —2.60 (m, 1H), 2.39
(s, 3H), 2.30 (m, 1H), 2.15
~2.04 (m, 1H).
25
30

35




a40 -7.64 (m 2H), 7.43- 7.31 (m 6H), 7.17 (td, Jr nin [359]
4.4, 1H), 6.69(d, J= 9.2, 1H), 4.98 - 4.86 (m 1H), 3.87 - 3.75 (m
2H) , (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 2.58 (ddd, J= 22. 2, ’EﬁE
pyrrolidi 3%%é§7ﬁ§)xyl ic acid [1-(4- 7.8, 1H), 2.47 - 2. 3%&? P2011/004608
chl orophenyi)ethyll am de 1H), 2.09 (ddd77)}= 15.9, 13.8, 8.0, 1H), 1.
(dd, J = 7.0, 2.2, 31-1). - 167 - "A307" ry--- * 7.68 (dd, J = 8.7,
1.0, 2H), 7.43 - 7.35 (m 2H), 7.20 3.64 mn
"A336" 67.71—-7.67 {m, 2H),7.46 | 4.81
F —7.36 (m, 3H), 7.27 - min
F——F Q 7.22 (m, 1H), 7.21 =713 | [434.0]
N (m, 2H), 7.08 (d, J=T7.6,
5 h\l:/\\N o 1H), 6.81 (s, 1H), 4.22 (m,
T SH 1H), 3.93 (m, 1H), 3.80 (t.
J=84, 1H), 3.68 (td, J =
9.4, 6.6, 2H), 3.50 (m,
(S)'3-Hydr0XY'1'phenyl"s'[4"(3' 1H), 3.35 (m, 1H), 3.97
10 trifluoromethylphenyl)piperazine-1- (m, 3H), 2.77 — 2.67 (m,
carbonyl]pyrrolidin-2-one 1H), 2.15 (dt, J = 12.6
8.9, 1H).
"A337" ’®(\ 7.67 (dd, J=8.7, 1.0, 2H), | 3.20
15 c @ . @ 7.38 (dt, J = 10.6, 2.0, min
N 4H), 7.35 - 7.30 (m, 2H), | [414.0]
d 6 © 7.19-7.11 (m, 1H), 6.69
(s, 1H), 4.03 (m, 1H), 3.77
(S)-3-]4-(4-Chiorobenzyl)- (m, 2H), 3.65 (m, 2H),
20 piperazine-1-carbonyl]-3-hydroxy- 3.54 (m, 1H), 3.47 (s, 2H),
1-phenylpyrrolidin-2-one 2.68 260 (m, 1H), 2.38
(m, 3H), 2.29-2.18 (m,
1H), 2.10 (dt, J = 12.6,
8.9, 1H).
25
30

35




N -7.12 (m 1H),
3.71 -3.45 (m 2H),

2H),
2H),

10

15

20

25

30
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(m

6.57 (s,
3. 22

[ 291]

1.52
" A308"
7.16 (t,

(m 1H),
3H).

0 Hd:
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl -
PYrrolidi ne-3-carboxylic acid butyl
am de 1HWO 2012948775 1H),
0. 87
J=10.8, 5.3, 2H), mmn

1.49 -

7.71 - -“A784 (m 2H),
J= 7.4, 1H),

1H), 3.79 (t,

2.77 (m 1H),
1.38 (m

6. 64

7.39 3.18

J =8.6, 1H),
(m 1H),

2.60 (m nmet hyl
PCT/EP3011/04608 1y,

3.18 (m

N * n (dd,

"A338"

(S)-3-(4-Benzyloxypiperidine-1-
carbony!)-3-hydroxy-1-phenyl-
pyrrolidin-2-one

7.71 =7.66 (m, 2H), 7.42
—7.35(m, 2H), 7.35 (s,
4H), 7.30—7.24 (m, 1H),
716 (t, J=7.4, 1H), 6.71
(s, 1H), 4.52 (s, 2H), 4.34
(m, 1H), 4.08 (m, 1H),
3.86 (m, 1H), 3.82-3.72
{m, 1H), 3.64 (m 3H), 3.33
—3.18 (m, 1H), 3.02 {m,
1H), 2.63 (dd, J=12.6,
5.8, 1H), 212 (dt, J =
12.6, 8.9, 1H), 1.88 (m,
2H), 1.47 (m, 2H).

4.28
min
[395]

"A339"

Cl

(S)-3-[4-(2-Chlorobenzyl)-
piperazine-1-carbonyl}-3-hydroxy-
1-phenylpyrrolidin-2-one

7.68 (dd, J=8.7, 1.0, 2H),
7.50 (dd, J = 7.4, 1.9, 1H),
7.43 (dd, J=7.7, 1.5, 1H),
7.41 -7.36 (m, 2H), 7.34
(dd, J=7.4,1.5, 1H), 7.31
(dd, J=2.9, 2.0, 1H), 7.28
(dd, J= 7.5, 1.9, 1H), 7.16
t, J=7.4, 1H), 6.71 (s,
1H), 4.04 (m, 1H), 3.78 (t,
J=8.4, 2H), 3.65 (m, 1H),
3.58 (s, 2H), 3.35 (m, 2H),
2.69 — 2.59 (m, 1H), 2.47
—2.27 (m, 4H), 2.11 (dt, J
= 12.6, 8.9, 1H).

2.98
min
[414]




)) - [289] 0 HOO (s, 1H), 3.88 (s, , 3.81 - 3.74 (m 1H),
(m (S)-3- Hydroxy 1- phenyl-3- 2H), 3.52 (m 1H), 3.26
(pi peridi ne-1-carbonyQpyrrolidin-2- (m 1H), 2.60 (m 1H), 2.
1H), 1.5NQRO1204gEF "~ “A309" 7.72 - 7.65 (m 2H), 7.43 3P(i"6EP2°11/°°46°3r(
7.36 (m 2H), 7.21 - min O HuO 7.14 (m17pH), 7.03 (s, 1H), [277]
(s, 1H), 3.90 - 3.75 (S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-car boxyl I C
aci d tertbutyl amde (m 2H), 2.55 - 2.50 (m 1H), 2.05 (ddd, J= 12.9,
7.6, 1H), 28 (s, Q9H)
"A340" 7.69—7.64 (m, 2H), 7.42 [2.92
\OUD NQ —7.35 (m, 2H), 7.21 (dd, J | min
NOA S =6.7,4.8, 2H), 7.16 (qd, J | [410]
o OH =23, 1.3, 1H), 6.90 —

S | 6.85 (m, 2H), 6.68 (s, 1H),
(S)-3-Hydroxy-3-[4-(4-methoxy- 4,01 (m, 1H), 3.77 (m,
benzyl)piperazine-1-carbonyl]-1- 1H), 3.72 (s, 3H), 3.65 (m,
phenyipyrrolidin-2-one 2H), 3.54 (m, 1H), 3.40 (s,

‘0 2H), 2.68 — 2.59 (m, 1H),

2.30 (m, 4H), 2.10 (at, J =
12.8, 8.8, 1H).
"A341" 7.71-7.66 (m,2H), 7.42 | 2.68
~
SN N’@ —-7.36 (m, 2H), 7.19 - min
15 NA 7.14 (m, 1H), 6.84 (s, 1H), | [368]
LTI 4.20 (m, 1H), 3.79 (t, J =
8.5, 3H), 3.66 (td, J = 9.4,
(S)-3-Hydroxy-3-(4-methane- 6.6, 1H), 3.36 (m, 1H),
sulfonylpiperazine-1-carbonyl)-1- 3.10 (m, 4H), 2.88 (s, 3H),

20 . 274 - 265 (m, 1H), 2.14

phenylpyrrolidin-2-one
(dt, J=12.7, 9.0, 1H).
"A342" 7.69 (dd, J=8.7, 1.0, 2H), [ 2.77
/@ 7.51 (t, J=8.5, 1H), 7.40 | min +
N
o N:H S 5 (t, J=7.7,2H), 717 (t, J= | 2.83
N ]
25 T &uo 7.4,1H), 6.67 (d, J=2.6, | min
1H), 3.91 — 3.68 {m, 3H), [307]
(8)-3-Hydroxy-2-oxo-1-phenyl- 3.38 - 3.32 (m, 1H), 3.30
pyrrolidine-3-carboxylic acid (1- —3.25(m, 1H), 3.24 (d, J
30 methoxymethylpropyl) amide = 2.2, 3H), 2.60 - 2.50 (m,
2H), 2.09 (dg, J = 12.9,
7.8, 1H), 1.58 — 1.33 (m,
2H), 0.81 (g, J = 7.5, 3H).

35




- 168 - "A310" . 7.89 (t, J=5.9, 1H), 7.68 (dt, J=9.0, 1.7, 2H), 7.44
-7.36 (m 21-1), 7.20- 3.07 mn [277] N H 7.13 (m 1H), 658(s 1H)
3.92 - 3.77 (m 2H), 3.08 (S) - 3- Hydr oxy- 2- oxo- 1- phenyl dd, J=
6.9, 2H) WO 2304875 di ne- 3- car boxylic acid butyl 2.57 - SO‘g WP@H’OO"@”SM
amde -2.01 (m 1H), 1.45 - 1.34 (m-130)- 1.25 (dq, J— 14,1, 7.2,
31-1), 0.85 (t, J- 7.3, 3H. "A311" i 7.68 (dd, J= 8.7, 1.0, 2H), 2.
7.43 - 7.36 (m 2H), 7.21 mn
"A343" 860 (t, J=6.3,1H), 7.69 | 3.93
cl < > \H N@ (dt, J=8.9, 1.7, 2H), 7.43 | min
S —7.33(m, 4H), 7.31 - [345.0}
OHO ©
7.25 (m, 2H), 7.21 - 7.13
5 (m, 1H), 6.70 (s, 1H), 4.31
(S)-3-Hydr0XY-2-0XO-1-phenyl- (dd, J= 15-2' 6,5, 1H)I
pyrrolidine-3-carboxylic acid 4- 424 (dd, J=152,6.2
chiorobenzyl amide 1H), 3.91 — 3.76 (M, 2H)
10 2.56 (ddd, J=12.8, 7.1,
4.4, 1H), 2.17 — 2.04 (m,
1H).
"A344" HPLC
S 3.53
15 \ / ; : min
Il;!l O
N
o] K
onC OH
20
[1-[[(3S)-3-hydroxy-2-oxo-1-phenyl-
pyrrolidine-3-carbonyljamino]-2-(3-
thienyl)ethyi]boronic acid
25
30

35

30



LNN -7.13 (m 1H), 7.02 (d, J [332] = 15.9, 1H), 6.82 (s, 1H), 0 Ho
4.09 (m 1H), 3.79 (m 1H, 3.72 - 3.53 (m 41-1),

(S)-3-(4-Acetyl pi perazine-1- 3.44 (m 2H), 3.24 (m

car bonyl }Y%?‘Hé@%}%_ 1- phenyl - 1H), 3.16 (d, J=5.2, 1H), If)?/yrEg%ul"cf?oﬁgof- one
2.69 (dd, J= 12.5, 5.9, 1H), 2.13 (dtlg13= 12.6, 9.0, 1H), 2.01 (s,
3H). "A312" 7.94 (t, J=5.7, 1H), 7.72 2.15 . -7.65 (m 21-1), 7.43-
mn ..-.. 7.34 (m 2H), 7.21 -7.13 [249] O H(5

"A345" Ci 872(t J=63, 1H), 7.58 | 3.67

FQ K 5 (dd, J= 8.8, 2.4, 1H), 7.54 | min
H )QQ)‘ (s, 1H), 7.30 - 7.24 (m, | [446]
IS 1H), 7.20 (s, 1H), 7.11 (d,

5 J=8.7,2H), 6.73 (s, 1H),

4.38 (dd, J=15.8,6.7,

1H), 4.24 (dd, J = 15.8,

8.0, 1H), 3.83 (t, J = 6.8,
2H), 3.24 (s, 3H), 2.87 ,

(S)-3-Hydroxy-1-(1-methyl-2-oxo-
1,2,3,4-tetrahydroquinolin-6-yl)-2-
oxopyrrolidine-3-carboxylic acid 3-

10 chioro-5-fluorobenzyl amide
J=7.3, 2H), 2.63 - 2.51
(m, 3H), 2.13 (dt, J = 13.0,
7.6, 1H).
"A346" cl i 3.67
15 Q /@:"jﬂ min
F N )rgz [446]
o oH ©

(R)-3-Hydroxy-1-(1-methy!-2-oxo-
20 1,2,3,4-tetrahydroquinolin-6-yl)-2-
oxopyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

IL.CMS:
25 Method: A- 0.1% of TFA in H,0, B- 0.1% of TFA in ACN: flow — 2.0ml/min.
Column: X Bridge C8 (50x4.6 mm.3.5u) + ve mode

Time %B

0 05
30 8.0 100

8.1 100

8.5 05

10 05
35 $

LC-MS method: (instrument: Agilent 1100 series)



(m 1H), 6.58 (s, 1H), 3.90 -3.75 (m 2H), 3.17 -

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 3.05 (m 2H), 2.57 - 2.51

pyrroI|d| ne- 3- carboxyllc acid ethyl (m 1H), 2.07 (ddd J=

8.5, 7.4WAMIZ08765 (¢ J=7.2,31-1). - 169 - "A313" "CT’%?“%E“%’%“S
(S)-3- Hydroxy 2- oxo- | - phenyl - pyrrol i di-nk€23~ car boxyl i c acid di propyl am de
7.68 (dt, J=9.0, 1.7, 21-1), 7.42 - 7.34 (m 2H), 7.19 -7.13 (m 1H), 6.55
(s, 1H, 3.79 (td, J=9.2,1.9, 1H, 3.62 (dt, J=9.3,6.8, 1H), 3.51 (t, J=

7.9, 2H), 3.21 -3.05 2H)., 2.58 J= 12.6, 6.6, 1.9, 1H), 2.13 (dt,
J= 12. ?D 8. doolymn: Clhfgg’]odﬁh%med%@égg%ﬁﬁoz . 1.51 -1.38 (mH) 2H) 0.3(31

(dt, J= 12 4 min [305] "A314" 40 o N. OH
(S)-3- I—Iydro@qé-ré;&eo@ih r‘?l'éﬂ“l pyrrolidine-3-carboxylic acid (2-

pyri di n- 3- yI&:bHrqrht)Aanahbe%@ﬁ%(deﬂ)ﬂQH? 1H), 8.40 (dd, J= 4.8, 1.6, 1H),

8.07 (t, J= 01 2H), 7.65 - 7.57 2H)
7.43 §57 35 %Yé@%ga‘%e@@'?”é 0§f° ?F@&%}@ 0. ;D 1H), 7.22 - 7.(r1n3 (2 1H),
6.62 (3, 1H\w| 3288 3. 75 (m 2H) 3.44 - 3.20 (m 2H), 2.77 (t, J= 7.1,

2H), 2.44 (m 1H), 2.10 - 1.99 (m 1H). 1.88 nin
Gradient: 0-2.8 min: 4% of B to 100% of B, 2.8-3.3 min:100% of B.

$$
10 Method: A- 10 mM NH,HCO3, B- ACN: flow — 1.0ml/min.
Column: X Bridge C8 (50x4.6mm.3.5u) - ve mode

Time %B
0 05
15 8.0 100
8.1 100
8.5 05
10 05
20
HPLC:
Method: A- 0.1% of TFA in H20O, B- 0.1% of TFA in ACN: flow — 2.0ml/min.
Column: X Bridge C8 (50x4.6 mm.3.5u) + ve mode
Time %B
25 0 5
8.0 100
8.1 100
8.5 5

30 10 5

553

Method: isopropanol: flow — 0.8 mi/min.
Run time: 20 min

Column: Chiralpak AD

35



[326] "A315" 1 LA O OH

(S)-3-Hydroxy-3-(4-isopropyl pi perazi ne-1-car bonyl) - 1- phenyl pyrrol i di n-2-one
7.70 - 7.64 (m 2H), 7.42 - 7.36 (m 2H), 7.19- 7.12 (m 1H), 6.67 (s, 1H),
3.98 (m WOH012/848775 (m 1H), 3.65 (m 2H), 3.59 - 3.37 (m EP291 54608,
2H), 2.46- 2.30 (m 4H), 2.11 (dt, Jr 1283,.- 8.9, 1H), 0.96 (d, J= 6.5, 6H).
2.18 mn [332] - 170 - "A316" \0441, 7.67 (dt, J=12.0, 6.1, 2H), 7.43 -
7.35 (m 2H), 3.69 mn 7.19 - 7.12 (m 1H), 6.64 [303] 01160 (s, 1H),
4.61 (m 1H), 4.26 (m 1H), 3.84 - 3.72 (m (S) - 3-Hydroxy- 3-(4-net hyl -
1H), 3.65 (m 1H), 2.92 pi peri di ne-1-car bonyl)-1-phenyl- (m 1H), 2.60

(m 2H), pyrrolidin-2-one 2.11 (dt, J= 12.6, 8.8, 1H), 1.62 (m 3H),
1.19 (m 2H), 0.89 (d, J= 6.1, 3H).
Table 1

Inhibition of MetAP-2

5 IC5q of compounds of the formula I according to the invention
Compound No.! [Cs enzyme Compound ICso €nzyme
No.
10 "A1" A "A16" B
"A2" C "A17" A
"A3" B "A18" A
"A4" A "A19" B
15 "A5" A "A20" A
"AB" B "A21" A |
"AT" A "A22" A
"A8" B "A23" A
20 "AQ" B "A24" B
"A10" C "A25" C
"A11" A "A26" C
"A12" C "A27" A
o5 "A13" C "A28" A
"A14" C "A29" A
"A15" C "A30" A
"A31" A "A46" A
30 "A32" A "A47" A
"A33" A "A48" A
"A34" C "A49" A
"A35" C "ABQ" A
35 "A36" B "A51" A




"A317"  7.71 -7.64 (m 2H), 7.42 3.55 -7.35 (m 2H), 7.19- nin 0 Hd
7.12(m 1H), 6.58(s, 1H), [291] 3.81 (m 1H), 3.62 (m
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 1H), 3.17 (s, 3H), 3.10 (m
pyrrol i dW2@2@47Boxyl ic acid 1H), 2.77 (s, 1H), 2.67 - FGUBERAN1O0WEB,Ly|

amde 2.57(m 1H), 2.12 (dt, J= 12.8183.-7, 1H), 2.03 - 1.80 (m 1H),
0.81 (d, J= 6.0, 6H). "A318" 8.09 (t, J= 6.0, 1H), 7.72 4.00 401.
-7.66 (m 2H), 7.43- min C 7.37 (m 3H), 7.34 - 7.30
"A37" A "A52" A
"A38" A "A53" C
"A3Q" C "AB4" A
5 "A40" A "A55" A
"A41" B "A56" A
"A42" C "A57" A
"A43" C "A58" A
"Ad4" B "A5Q" A
10 "A45" C "ABQ" C
(.
"AG1" C "A71" A
"AB2" A "A72" C
15 "AB3" A "A73" B
"AB4" B "A74" C
"AB5" A "A75" C
"ABB" A "A76" C
20 "AB7" B "ATT" B
"AGS" B "A78" B
"ABQ" A "A7Q" C
| "A70" C "A80"
( 25
f "A81" "A231" B
"AB2" “A233" A
"A83" "A240" A
30 "A84" "A250" A
“A162" A "A253" A
"A163" C "A254" A
"A164" A "A260" A
"A165" C "A261" A
35 "A170" A "A267" A




[359] O HO(m 1H), 7.28 - 7.21 (m 2H), 7.20 - 7.14 (m 1H),
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 6.60 (s, 1H), 3.85 - 3.77

pyrrolidine-3-carboxylic acid [2-(2- (m 2H), 3.46- 3.34 (m
chl or oph& Y 20130#877§ anide 1H), 3.28 (m 1H), 2.93 - 2. TRCY/E203104608 17 .
2.41 (m 1H), 2.06 (dt, J= 12.9, _Ag8,- 1H) - 171 - "A319" ip 1 7N *
' 4 7.72 - 7.66 (m 2H), 7.39 (t, J= 7.9, 2H), 7.34- 7.12 (m 6H), 6.68 (s,
1H), 3.88 (m 1H), 3.77 (in, 4.10 min [339] > 0 H60 1H), 3.69 - 3.47
(m 1H),
"A171" B "A270" A
"A172" A "A279" A
"A173" A "A282" A
' 5 "A180" A "A283" A
"A181" A "A284" A
"A192" A "A285" C
"A193" A "A286" A
"A200" A "A287" A
10 "A211" A "A288" A
"A215" A "A290" A
"A220" B "A292" C
15 "A295" B "A310" A
"A298" B "A316" B
"A300" C "A320" A
"A301" B "A321" C
20 "A302" A "A323" B
"A303" C "A324" A
"A305" B "A326" B
"A307" 10 "A329" B
25 "A308" C "A333" c |

|Csol 10 nM-1}1M=A
1tuyM-10uM =B

30 > 10 uM =C
The following examples relate to medicaments:
35 Example A: Injection vials

A solution of 100 g of an active compound of the formula | and 5 g of disodium
hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5 using 2 N



(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 3.40 - 3.33 (m 1H), 3.16
pyrrolidine-3-carboxylic acid methyl (m 1H), 3.03 - 2.88 (m phenet hyl
amde 1H), 2.89 (s, 31-1), 2.80 - 2.72 (m 1H), 2.51 ( 1I—P .09
(dt, J= WOWI204878 8 1H). "A320" . 7.88 (dd, J= 17.7, g‘].’cz‘j“ﬂ%?‘“ui“““%“sl\l.
1H, 7.73 - 7.66 (m 2H), mn 7.44 - . 1886 (m 2H), 7.18 [353] 4 :-,
oHOO (td, J= 7.3, 1.1, 1H), 7.13 -7.05 (m 2H), 6.86 (t, J=

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 7.4, 1H), 6.81 -6.77 (m

hydrochloric acid, sterile filtered, transferred into injection vials, lyophilised
under sterile conditions and sealed under sterile conditions. Each injection vial

contains 5 mg of active compound.

> Example B: Suppositories
A mixture of 20 g of an active compound of the formuta | with 100 g of soya
lecithin and 1400 g of cocoa butter is meited, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active compound.

10

Example C: Solution

A solution is prepared from 1 g of an active compound of the formula |, 9.38 g

of NaH,PO, - 2 H,0, 28.48 g of NayHPQ,4 - 12 H,0 and 0.1 g of benzalkonium
15 chloride in 940 ml of bidistilled water. The pH is adjusted to 6.8, and the solu-

tion is made up to 1 | and sterilised by irradiation. This solution can be used in

the form of eye drops.

Example D: Ointment

20 500 mg of an active compound of the formula | are mixed with 99.5 g of Vase-
line under aseptic conditions.
Example E: Tablets

25 A mixture of 1 kg of active compound of the formula |, 4 kg of lactose, 1.2 kg of
potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a
conventional manner to give tablets in such a way that each tablet contains
10 mg of active compound.

30

Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc, tragacanth

35 and dye.



pyrrolidine-3-carboxylic acid 1H), 6.75 (d, J= 1.6, 1H),

chroman-3-ylamde 4.24 - 4.11 (m 1H), 4.11 -4.01 (m 1H), 3.97 -
3.79 (m 3H), 3.00 - 2.78 (m 2H, 2.57 (m 1H), 2.09 (m 1H).
"A321"  WO2B204877%7 (m 21-1), 7.50 3.71 / 0 HOIlk (s, 1?9{’“72%5%‘{4&2?, J=
10.8, 5.3, 2H), 7.33 (s, 1H), nin [331}L1g77-17 (t, J= 7.4, 1H), 6.98 (d,
J=4.4" 1H), 6.75 (m (S) - 3-Hydroxy-2-oxo-1-phenyl- 1H), 4.95 (m 1H),

4. 45 pyrrolidine-3-carboxylic acid nmethyl (m 1H), 3.81 (m 1H),

Example G: Capsules

2 kg of active compound of the formula I are introduced into hard gelatine cap-

sules in a conventional manner in such a way that each capsule contains

5
20 mg of the active compound.
Example H: Ampoules
A solution of 1 kg of active compound of the formula | in 60 | of bidistilled water
10 is sterile filtered, transferred into ampoules, lyophilised under sterile conditions
and sealed under sterile conditions. Each ampoule contains 10 mg of active
compound.
15
20
25
30

35



t hi ophen-3-yl nethyl amde 3.67 (m 1H), 3.23 - 3.11 (m 21-1), 2.69 (s,

31-1), 2.15 (dt, J=12.7, 8.8, 1H. - 172 - "A322" 8.08 (d, J = 8.4,
1H), 7.68 (dd, J= 8.7, 1.0, 2H), L43 2.73 nin * - 7.36 g"& 2H)
7.17 (t, WOIp48I[S 0 H60 7.4, 1H), 6.59 (s, 11-1), 4. REVERROYHOMS 14

3.89 (S)-3-Hydroxy- 2- oxo- 1- phenyl - -3.188-(m 2H), 2.57 -
pyrrolidine-3-carboxylic acid 2.50 (m 1H), 2.16 - 1.99 cycl obutyl am de
(m 5H), 1.65- 1.52 (m

Patent Claims

1.  Compounds of the formula i

5 R4
y
TN AT
O R®§
10 in which
R denotes [C(R2].Ar, (CHa)nHet, (CH2)Cye,
-C-CH,-NHCOA or A,
15 R? denotes C(R*)3].Ar*, CH[B(OH),]JCH,Het,
-C-Ar2, (CHj)nHet, (CH3),Cyc, CH(C=CH)phenyl or A,
R® denotes OH, Hal, NH,, CN, CF3, CHF; or N3,
20 R* denotes H or alkyl having 1, 2, 3 or 4 C atoms,

R?*and R* together also denote alkylene having 2, 3, 4 or 5 C atoms,
where one CH; group may also be replaced by NH, NA,
N-COA, N-(CH2)nAr?, N-(CH.)sHet?, CH-A, CH-O-(CHa),Ar,
N-SO,A or O

25 and/or may be substituted by A,

Ar' denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by Hal, A, OH, OA, NH;, NHA, NA;, NO,, CN, COOH,

30 COOA, CONH,, CONHA, CONA;, NHCOA, NHSO,A, COA,

CHO, Het", SO,NH; and/or SOA,
Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted

35 by Hal, A, OH, OA, NH,, NHA, NA;, NO;, CN, COOH,



oH). "A323" 910/ 7.67 (d, J = 7.9, 2H), 7.39 3.62 N (dd, J = 10.7, 5.3,
24 7.160, J= 7.4, 1F), 6 61 mn [303] 0 H6 (m 1K, 3.78 (m 1H.

3.65 (m 1H), 3.05 (m  1H), 2.65 (s, 3H), 2.59

(S)-3- I—Iy(‘.ﬁ“b%%}z@‘-’f%% 1- phenyl - pyrrol i di ne- 3- carboxyl i ¢ BcVEPRO4H004608
12.8, 4.9, 1H), cycl opentyl nethyl am1@@-2.14(m 1H), 1.80(m 1H),
1.61 (m 3H), 1.50  (m 4H. "A324" 0.10P 7.84 (t, Jr 6.2, 1H), 7.68
(dt, J=3.1, 1.7, 2H), 7.43 3.97 mn HN

COOA, CONH,, CONHA, CONA;, NHCOA, NHSO,A, COA,
CHO, Het', SO,NH; and/or SOA,

Ar® denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH, OA and/or A,

Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, and/or O and/or S atoms
which is unsubstituted or mono-, di- or trisubstituted by Hal,
A, OH, OA, NHy, NHA, NA;, NO,, CN, COOH, COOA,

10 (CH2)},CONH,, (CH2),CONHA, (CH32),CONA;, NHCOA,
NHSO,A, COA, CHO, Het', SO:NH,, SO,A and/or =0,

Het' denotes a monocyclic saturated, unsaturated or aromatic

heterocycle having 1 to 4 N, and/or O and/or S atoms which
15 is unsubstituted or mono-, di- or trisubstituted by Hal, A,
OH, OA, NHz, NHA, NA,, NO,, CN, COOH and/or COOA,

Het? denotes pyridyl, pyrimidinyl, furyl, thienyl, imidazolyl, pyrro-

lyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, triazolyl,
20 tetrazolyl or thiadiazole,

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl, Br,
OH, CHO, COA, COOA, CN, CONA;, CONHA and/or
CONHg,

25 and/or in which one or two non-adjacent CH and/or CH,
groups may be replaced by O, N and/or NR*,
or Cyc,
Cyc denotes cyclic alkyl having 3-7 C atoms,
30 Hal denotes F, Cl, Brorl,

n denotes 0, 1, 2, 3 or 4,

and pharmaceuticaily usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

35
2. Compounds according to Claim 1 in which



-7.35 (m 2H), 7.16 (dd, J [317] = 10.6, 4.2, 1H), 6.60 (s, 1H), 3.90
- 3.75 (m 2H), 3.01 -2.86 (m 2H), 2.58

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3- car boxylic aC| dc é/cl ohexyl met hyl

am de - WGR0RISTIH), 2.06 (ddd, J=23.3, 17.6, 11.7, T/RPEA1P440085, )

1.44 (ddd, J = 10.91 9.2, 5.5, 1H), -4l -0. 99 (rn 3H) 0.93 -
0.75 (m 2H). - 173 - "A325" o0 * 8.25 (t, J=6.2, 1H), 7.72 -7.66 (m
21-1), 7.44- 7.35 (m 2H), 7.25 - 7.14 3,58 nin [341] 0 HOO (m 3H), 6.96
(d, J= 7.8, 1H), 6.88 (t, J= 7.4, 1H),

R denotes phenyl, benzyl, naphthyl or biphenyl, each of which

is unsubstituted or mono-, di-, tri-, tetra- or pentasubstltuted
by Hal, CN, NHCOA, NHSO2A, SO,A and/or CONH3;
A or (CHy) Het,

° and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2 in which

10 R? denotes [C(R*);],AI%, CH[B(OH).]JCH,Het, (CH2)Cyc,
YArZ,

CH(C=CH)phenyl, A or (CHz),Het,

15 and pharmaceutically usable salis, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.
4. Compounds according to one or more of Claims 1-3 in which
20 R® denotes OH, N3, NH; or F,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
5. Compounds according to one or more of Claims 1-4 in which

25 Het denotes pyridazinyl, pyrazolyl, benzimidazolyl, pyridyf,
dibenzofuranyl, carbazolyl, indolyl, dihydroindoly!, benzo-
furanyl, dihydrobenzofuranyl, 2,3-dihydrobenzo-1,4-dioxinyl,
chromanyl, piperazinyl, morpholinyl, tetrahydropyrany|,

30 quinolinyl, isoquinoiinyl, isoindolyl, dihydroguinolinyl,
dihydroisoquinolinyl, tetrahydroquinolinyl, tetrahydroiso-
quinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, puriny!,
naphthyridinyl, pyrimidinyl, indazolyl, furyl, thienyi, imida-

35 zolyl, pyrrolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, tri-

azolyl, tetrazolyl, thiadiazole, benzothiazolyl, imidazo[1,2-



(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 6.73 (s, 1H), 4.30 (dd, J=
pyrrolidine-3-carboxylic acid 2- 15.8, 6.4, 1H), 4 24 (dd J

met hoxybenz mde = 15.8, 6.1, 1H), 3.86 (m 3.79
(ddd, J= 3/012/0487 4.3, 1H), 2.12 (dt, J= 12. 9 7. 8PCT(1F1‘32011|_90A%0§6
3.33 4111 mn _ [291] O 6H - 191 -

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid (1, 2-
di met hyl propyl) am de

alpyridinyl, 1,3-benzodioxolyl, benzoxazolyl, piperidin-1-yl,
pyrrolidin-1-yl, 1,2-oxazinan-2-yl, 1,2,5-oxadiazinan-2-yl,
1,3-oxazinan-3-yl or hexahydropyrimidinyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, OA,

> COOA, COA, CHO, (CH2),CONHa, (CH2),CONHA,
(CH2):CONA;, SOzA, NHSO.A, =0 and/or Het',
and pharmaceutically usable salts, tautomers and stereocisomers thereof,
including mixtures thereof in all ratios.
10
6. Compounds according to one or more of Claims 1-5 in which
Het' denotes pyridazinyi, pyrazolyl, pyridyl, piperazinyl, morpho-
linyl, pyrimidinyl, furyl, thienyl, imidazolyl, pyrrolyl, oxazolyl,
15 isoxazolyl, thiazolyl, triazolyl, tetrazolyl, thiadiazole, piperi-
din-1-yl, pyrrolidin-1-yl, tetrahydropyranyl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl or hexahydro-
pyrimidinyl, each of which is unsubstituted or mono-, di- or
20 trisubstituted by A and/or OA,
and pharmaceutically usable salis. tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
7.  Compounds according fo one or more of Claims 1-6 in which
25 R’ denotes phenyl, benzyl, naphthy! or biphenyl, each of which
i$ unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by Hal, CN, NHCOA, NHSO,A, SO,A andfor CONH;;
A or (CHz)Het,
30 R? denotes [C(R*)21,Ar%, (CH2):Cyc, CH[B(OH)z]CH.Het,

\/

-C-Ar?2, CH{C=CH)phenyl, A or (CH,).Het,
R? denotes OH, N3, NH, or F,

- R* denotes H or alkyl having 1, 2, 3 or 4 C atoms,



"A327" 7.87 (t, J=5.9, 1H), 7.68 3.53 40 (dt, J=8.9, 1.7, 2H), 7.43
mn -7.36 (m 2H), 720- [291] OHOO 7.14 (m 1H), 6.57(s, 1H), 3, 86
(dt, J=8.9,0.7, 1H), (S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 3.83 - 3.77 gm 1H),
3.10 PWO 0248785 3- car boxylic acid (3- (dd, J= 14.4, 6.3PCHER2011/004608

met hyl butyl) amde 2.56 - 2.50 (m 1H), {207 (ddd, J= 12.9, 8.5, 7.6,
1H), 1.54 (dp, J= 13.3, 6.7, 1H), 1.32 (dd, J= 14.5, 7.0, 2H), 0.85
(dd, J

R?and R* together also denote alkylene having 2, 3, 4 or 5 C atoms,
where one CH; group may also be replaced by NH, NA,
N-COA, N-(CHa)nAr®, N~(CHa),Het?, CH-A, CH-O-(CH,),Ar,
N-SO.A or O
and/or may be substituted by A,

Het denotes pyridaziny!, pyrazolyl, benzimidazolyl, pyridyl,
dibenzofuranyl, carbazolyl, indolyl, dihydroindolyl, benzo-
furanyl, dihydrobenzofuranyl, 2,3-dihydrobenzo-1,4-dioxinyl,

10 chromanyl, piperazinyl, morpholiny!, tetrahydropyranyl,
quinolinyl, isoquinolinyl, isoindolyl, dihydroquinolinyl,
dihydroisoquinolinyl, tetrahydroquinolinyl, tetrahydroiso-
quinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, purinyl,

15 naphthyridinyl, pyrimidinyl, indazolyl, furyl, thienyl, imida-
zolyl, pyrrolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, tri-
azolyl, tetrazolyl, thiadiazole, benzothiazolyl, imidazo[1,2-a]-
pyridinyl, 1,3-benzodioxolyl, benzoxazolyl, piperidin-1-yl,

20 pyrrolidin-1-yl, 1,2-oxazinan-2-yl, 1,2,5-oxadiazinan-2-yl,
1,3-oxazinan-3-yl or hexahydropyrimidinyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, OA,
COOA, COA, CHO, (CH2),CONHg, (CH3),CONHA,
(CH2),CONA;, SO,A, NHSO,A, =0 and/or Het',

25 Het' denotes pyridazinyl, pyrazolyl, pyridyl, piperazinyl, morpho-
linyl, pyrimidinyl, furyl, thienyl, imidazolyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, triazolyl, tetrazolyl, thiadiazole, piperi-
din-1-yl, pyrrolidin-1-yl, tetrahydropyranyl, 1,2-oxazinan-2-

30 yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl or hexahydro-

pyrimidinyl, each of which is unsubstituted or mono-, di- or

trisubstituted by A and/or OA,

Het? denotes pyridyl, pyrimidinyl, furyl, thienyl, imidazolyl, pyrro-

lyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, triazolyl,

35
tetrazolyl or thiadiazole,



2
9.0,
2

(
6.82 (m 2H),
(

, 6H). - 174- "A328" a \ CNWS8.41 (t, J= 6.3, 11-1), 7.6
1.7, 2H), 7.44 -7.34 (m 21-1), 7.23- 7.16 (m 3H), 6.89 -

6.65 (s, 1H), 4.25 ....i' 3.41 nin [341] OHMD

S) - 3- HyW@12R485%D- 1- phenyl - (dd, J = 14.8, 6.5, 1H), PCT/EP2011/004608
carboxylic acid 4- 4.20 (ddz.J = 14.8, 6.3, met hoxybenzyl
amde 1H), 3.91 -3.79 (m 2H), 3.71 (s, 3H), 2.55 (ddd, J = 12.8

pyrrolidine-3-

7.4, 3.9, 1H),

2.14  -2.05 (m 1H). "A329" 7.82 (t, J= 5.7, 1H),

3.01 40 -7.66 (m 2H), 7.43- nin
A

10

15

20

25

30

35

denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl, Br,
OH, CHO, COA, COOA, CN, CONA,, CONHA and/or
CONHs,

and/or in which one or two non-adjacent CH and/or CH»

groups may be replaced by O, N and/or NR?,

or Cyc,

Ar? denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, CN, OH and/or OA,

Ar® denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH, OA and/or A,

Cyc denotes cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,

n denotes 0, 1,2, 3 or 4,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

Compounds according to Claim 1, selected from the group

Compound Structure/name
No.
IIA1II G.{O
i qkm ~
2\ -

e

Br

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

3-bromobenzyl amide

9

7.

71



7.36 (m 2H), 7.21 -7.14 [307] N z (m 1H), 6.67 (s, 1H, 3.90 0 6H
-3.76 (m 2H), 3.40 (t, J = 6.2, 2H), 3.34 (d, J = 6.6,
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - 2H), 3.29 (dd, J= 9.7, 3.8,
pyrrol i dwe2@2e4oxylic acid (2- 1H), 3.26- 3,16 (m 1H) PCT/BR28phdiKe8hy| )

amide 2.56 - 2.51 (m 1H), 2.14 -2.0%gum 1H), 1.54 - 1.45 (m 2H),
0.85 (t, J = 7.4, 3H. "A330" * 8.00 (t, Jr 5.9, 1H, 7.69 4.01 *
(dd, J= - 8.7, 1.01 2H), 7.44 -7.36 (m 2H), 7.29- nin
'IIA2I|
0
HO N
0] % \
N
5
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(5-tert-butyloxazol-2-yl)ethyl] amide
IIA3I!

10 o HO 0 II\F'—N
N N
N

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(5-ethyltetrazol-2-yl)ethyl] amide

rrA4|r 0
H

HO
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

15

AN
2 J

3-chlorobenzyl amide

s o j@@

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

benzyl amide
30 "AB" }5‘(
(S)-3-Hyd roxy-2-oxo—1 -phenylpyrrolidine-3-carboxylic acid
35

B 3-difluoromethoxybenzyl amide




[339] N 7.23 (m 2H), 7.22 - 7.11 OH(m 4H), 6.60 (s, 1H), 3.93

-3.76 (m 2H), 3.18 - 3.03 (m 2H), 2.59 - 2.51

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl - (m 31-1), 2.08 (dt, J = 12.9,

pyrrol i dW@282847Poxylic acid (3- 7.9, 11-1), 1.73 (dt, JPCT/ERIRIAMHy|)

amde 14.7, 7.2, 2H). - 175 - "P331"-j4t%5= o OH

(S) - 3- Hydr oxy- 3- (4- phenet hyl - pi perazi ne-1-car bonyl) - 1- phenyl -

pyrrolidin-2-one 7.68 (dd, J =8.7, 1.0, 21-1), 7.43 - 7.36 (m 21-1), 7.29

-7.14 (m 6H), 70 (s H, 401 (m 1H, 3.78 (t, J =84 2H 3. .66 (td,
9.4, 6.7, 2H), "A754 (m 1H), 3.37 (m %'6')’02-78 - 2.69 (m 2H), 2|69 -

0 (m 1H), 2]57 - 2.50 (m 2H), 2.47G_2.22 m_3H), 2.11 (dt, J =|12.5,
1H). 3.07 mn [394]|"A332" o OH F

N

S) - 3- Hydr oxy- 21 oxo0- 1- phenyl pyrrol i di ne- 3ycar ok'?/[ 2-

3, 4-di net hoxyphenyl ) et hyl | am de OF 7927(t, J = 6%07 1H, 7.72 -7.
m 21-1), 7.444 7.36 (m 2H), 7.21 4 (m 1H), 6.84 (d, J = 8.2, 1
. 80 %d J= 1.9/ 1H), 611 (dd, J = 8.%, 1.9, 1H), 6.61 (s, 1H), 3.89 -
m 2H), 3.73 (s, 3H), 3|7S)GsHydmxy-23080 1-piemipyrmlidine-3-caragxyiic aci =

M, 2.53 -2.46|(m 1H),{2.06 (dt, J = 32,9, 7.9 \1th, 3.28 mn

66

H),
3.78
7.3,

"A8" HO QO
;*5*“ X
H
10 AN /\U F><F

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
3-trifluoromethoxybenzyl amide

I!Agﬂ O

15 0 HO_:_ N Nf:\N
VY
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

20 3-(2-methylimidazol-1-yl}benzyl amide

"A1 Ol'l

</_\Z>
N o
ULE -
» N

(S)-3-Hydroxy-2-oxo-1-phenylpyrrclidine-3-carboxylic acid
[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)ethyl] amide

HA11II
" SUIPs
s
OH

(8)-3-Hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylic acid

(2-cyclopentylethyl) amide

35



[385] "A333" * F 0 iiOHO (S)-3-Hydroxy-2-oxo0-1-phenyl -
pyrrolidine-3-carboxylic acid 4- trifluoronethyl benzyl amde '"t' 8.71 (t, J
=6.4, 1H), 7.72 -7.64 (m 4H), 7.48 (d, J =8.0, 2H), 7.44 - 7.37 (m 2H),
7.17 (t, W2012/448714- 1), 6.73 (s, 1H), 4.42 (dd, J = 15.6, BCBEP2H/00440834
(dd, J = 15.6, 6.1, 11-1), 3.88 - 3.82.(mp 2H), 2.58 (ddd, J = 12.8, 6.9,
4.7, 1H), 2.12 (dt, J =12.9, 7.7, 1H). 4.29 min [379] WO
2012/ 048175PCT/ EP2011/ 004608 - 176 - "A334" *N 0 OH
(S)-3-[4-(2-Fl uorophenyl) -
pi per azi ne- 1- caf bd®iZ'- 31 hydr oxyl- phgnw pyrrolidin-2-one 141 7.72 - 1.66
(m 2H), 7.43 -7.36 (m 2H), 7.20- (m 5H), 6.81 ( H, 4.21 (s,
1H), 3.92 (s, 1H), 3.83 7 3.74 (m 1M7(3.68 (td, J= 9. .6, 2H), 3./51
(br. m 1H), 2.99 (br. m 4H), 2.75 - 206% (@R 1H), 215 dt, J= 12,6 9.
1H). 4.08 min [884 + 385] "A335" N 8.5 =_1.6, , 8.46 1,99 (
»7, NM,@ d

Jr 4. % 1.7, 1H‘B, 7.71 min 401 (dt, . ) 7.68 [381]
‘(Jml iH) 1, 7.66 (d, J (S%~Hygirox'y 21 H?m phenylpyrro‘?ild|n(en}5-ca|_géxy?lc acid
[2-(5-cyclopentyl-1,2,4-oxadiazol-3-yl)ethyl] amide

"A13" C>
10 — N O 'e) gﬁ
S
P /\/N\N,/N

E N
OH H
| (S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

\l/—\
=
w

[2-(5-ethyltetrazol-1-yl)ethyl] amide

"A14" N
Ls

N
N&H
OH

20 (S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(5-methyl-1,3,4-thiadiazol-2-yl)ethyl] amide

A15 Q
N o
25 Kj//( Jas
oH HMN/N

(S)-3-Hydroxy-2-0xo-1-phenylpyrrolidine-3-carboxylic acid

15

[2-(5-trifluoromethyl-1,3,4-oxadiazol-2-yl)ethyl] amide

IIA1 6II

30 Q 9 o N
WA
OHH

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid [2-(2-

methylthiazol-4-yl)ethyl] amide

35



7.00 (s, 6.70 (s, 1H), (S)-3-Hydroxy- 1-phenyl -3-(4- 4.08 (m 1H),
3.77 (m pyridi n-3-yl met hyl pi perazine-1- 2H), 3.65 (m 2H), 3.52 (s,
carbonyl)pyrrolidin-2-one 2H), 3.16 (d, J= 5.3, 1H), 2.68 - 2.60 (m

1H), 2. 30 201¢/94873H) ,
2012/ 048775PCT/ EP2011/ 004608 - 177 - "A336". 5 7.71 -7.67 (m 2H),7.46
4.81 F -7.36 (m 3H),

2H), 7.09J= 7.6,

3.80 (t,

10

15

20

25

30

35

2.30 (m 1H), 2.15 - 2.04 (m 1H)PCT/ER¥OI1/004608

7.27- nmin 41 7.22 (m 1H), 7.21 -7.13 [434.0] *

(m(d, 1H), 6.81 (s, 1H), 4.22 (m  OH 1H), 3.93 (m 1H),

"A/I 7"

SS
—
”&”
OH

(S)-3-Hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylic acid
(2-thiazol-2-ylethyl) amide

IIA1 8"

/\p/
@\ 00 s
ol

"OH

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(5-methylthiophen-2-yl)ethyl] amide

"A1 9"

=z

o
00 N-—
©\ N/\/
NN H
OH

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(3-methylpyrazol-1-ylethyl] amide

||A2 O'II

| @LN &H@

(5)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

3-chioro-2-fluorobenzyl amide

IIA21 n

F
cl
™
N
OH F

(5)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

3-chloro-2,6-diflucrobenzyl amide




0 J= 8.4, 1H), 3.68 (td, J= 9.4, 6.6, 2H), 3.50 (m
(S)-3-Hydroxy-1-phenyl -3-[4-(3- 1H), 3.35 (m 1H), 3.27
trifluoronethyl phenyl)piperazine-1- (m 3H), 2.77 -2.67 (m
car bony| WS 2HyP4875- 2- one 1H), 2.15 (dt, J= 12.86, 8.9, PFIyEP20114p)4608
7.67 (dd, J=8.7, 1.0, 2H), 3.20 cl .4Q98.-38 (dt, J= 10.6, 2.0, min 4H),
7.35 - 7.30 (m 2H), [414.0] 7.19 - 7.11 (m 1H), 6.69 (s, 1H), 4.03
(m 1H), 3.77 (S)-344-(4-Chlorobenzyl)- (m 2H), 3.65 (m 2H),
pi perazi ne-1-ca bDrA\éI21"3 hydr oxy- =

Wy
S
"OH
Br

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

Ir=

5-bromo-2-fluorobenzyl amide

||A23ll

Wi
N N F
Br

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

3-bromo-4-fluorobenzyl amide

"A24" \ O O N
L 7N
15 ey N
N a —
"OH

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(pyridin-3-ylmethyl) amide

20 IIA25||, O
CL 43~
o s
“OH

(S)-3-Hydroxy-2-ox0-1-phenylpyrrolidine-3-carboxylic acid

25 (6-pyrrolidin-1-ylpyridin-2-ylmethyl) amide
HA26"
CLA S~
N \
OH
30 (S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

(pyridin-2-yimethyl) amide

35



3.54 (m 1H), 3.47 (s, 2H), 1- phenyl pyrrolidin-2-one 2.68 - 2.60 (m 1H),
2.38 (m 3H, 2.29 - 2.18 (m 1H), 2.10 (dt, J= 12.6, 8.9, 1H).
WD 2012/ 048775PCT/ EP2011/ 004608 - 178 - "A338" *. OHO

(S) - 3- (4vERzMPNGBYDI peri di ne- 1- carbonyl) - 3- hydr oxy- 1- pherRG/EP2011/004608
pyrrolidin-2-one 7.71 -7.66 (m 2H), 7_.439-.7.35 (m 2H), 7.35 (s, 4H), 7.30
- 7.24 (m 1H), 7.16 (t, J=7.4, 1H), 6.71 (s, 1H), 4.52 (s, 2H), 4.34 (m
1H), 4.08 (m 1H), 3.86 (m 1H), 3.82 - 3.72 (m 1H), 3.64 (m3H, 3.33
-3.18 (m 1H), 3.02 (m 1H)J 2.63 (dd, J= 12. 6 5.8, 1H), 2.12 (dt, J=

12.6, 8.9, 1H), |1.'3®@7A'm , 1.47 2H) 28 m n [395 "A339" 11* |Cl
c-.. 01-10 (S)-3-[4-(2-Fh|orobenzy |) yl ] -3-hydroxy
1- phenyl pyrrolidin-2-one!7.68 (dd, . (dd, J= 7.4, ,

1.9
1H), 7.43 (dd, J= 7.7, 1|5, 1H), 7.41 -7.36 Ofi 2H), 734 (dd, J= 7.4, 1.5,
1H), 7.31 (dd, J= 2.9, 2/0, 1H), 7.28 (dd, o8 1.9 1H), 7.16 (t, [I=

7.4, 1H), 6.71 (s, 1H, & (-3 Hyd iy -2-3xa3 - tienydpyrfblidine2Bicartdoxtfic @eid 1
3.58 (s, 2H), 3]35 (m 2H), 2.69 - 2.59 (m 1H), 2. 47 -2.27 (m 4H),
(dt, J = 12.6, 8.9, 1H).|2.98 min [414]3 metbykbenzyl@n@e a?al*o

IIA28||
LA %;Tf
OH

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

N
<

10

3-trifluoromethylbenzyl amide

IIA29II

HO,,
¥ N
15 00
Br Br

(8)-1-(4-Bromophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-bromobenzyl amide

IIASO" S \
Br ~
20 \[j\ 00 f\)g
“OH

(8)-1-(4-Bromophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid (2-thiophen-2-ylethyl) amide

25 " n
A31 ] i 57N\
\IiI 00 _
P /
OH

(8)-1-(2,4-Difluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

30
carboxylic acid (2-thiophen-2-ylethyl) amide

35



7.69 - 7.64 (m 2H), 7.42 -7.35 (m 2H), 7.21 (dd, J = 6.7, 4.8, 2H), 7.16
(qd, J 2.92 nin [410] o OH = 2.3, 1.3, 1H, 6.90 - 6.85 (m 2H), 6.68
(s, 1H), = 3- Hydr oxy- 344- (4-met hoxy- 4.01 (m 1H), 3.7
benzyl)piwpoeéogélp%g- “carbonyl]-1- 1H), 3.72 (s, 3H). 3. 65 ('?ﬁ’(’ﬂ'”"mm"s
phenyl pyrrolidin-2-one 2H), 3.54 (m 1HZ003 40 (s, 2H), 2.68 - 2.59 (m
1H) 2.30(m 4H), 2.10 (dt, J= 12.6, 8.8, 1H). "A341" o0 7.71 -7.66
(m 2H), 7.42 2.68 1,4'INO 36 (m 2H, 7.19- min 7.14 (m 1H)),

nA i I\ Z0—(+

-7
6. 84 (S, 1H), [)Gahszq 4 ZOTIII[ IS—o 73 (t; J

. e\
TR~
“OH

N

H

3 (8)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid (2-thiophen-2-ylethyl) amide

"A33II

OHO
%
N N
" ©/ \ H_\_(/S\J

f (8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(2-thiophen-2-ylethyl) amide

o N
N —
N/>/

20 (8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(3-tert-butyl-1,2 4-oxadiazol-5-yl)ethyl] amide

|IA34"
15

lIA35II
.
‘ 25
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(6-ethyl-1,3,4-thiadiazol-2-yl)ethyl} amide
30 1IA36II
Ng/ iS

35 (8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

3-thiazol-2-ylbenzyl amide




8.5, 3H), 3.66 (td, J= 9.4, (S)-3-Hydroxy-3-(4-nethane- 6.6, 1H), 3.36
(m 1H), sul f onyl pi perazi ne-1-carbonyl)-1- 3.10 (m 4H), 2.88 (s, 3H),
phenyl pyrrolidin-2-one 2.74 - 2.65 (m 1H), 2.14 (dt, J= 7 . 1H).
"A342"  WOHIZPHITS 3= 8.7, 1.0, 2H), 2.77 . 7.51 (t, J= 8‘?%T,]7‘§‘?ﬁ@d‘,"?°‘}‘.(’)“£o m n
+ H((t, Jr 7.7, 2H), 7.17(t, J=2.83 -201- 0 OH 7.4, 1H, 6.67 (d, J=
2.6, mn 1H), 3.91 -3.68 (m 3H), [307] 3.38 - 3.32 (m 1H), 3.30

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl -

"A3T" o H

N
Cl N
: J

&

(S)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid (2-thiophen-2-ylethyl) amide

IIA38II

0
F’®/N b,Br

(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-bromobenzyl amide

IIA39II O
L
/
Br

(S)-3-Chlioro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-

15

I

20

bromobenzyl amide

IIA40II

O\ H
o Ho N
25
Cl N
~
U g
= —

(R)-1-(3-Chlorophenyi)-3-hydroxy-2-oxopyrrolidine-3-

30 carboxylic acid (2-thiophen-2-ylethyl) amide

35



pyrrolidine-3-carboxylic acid (1- - 3.25 (m 1H), 3.24 (d, J
nmet hoxynmet hyl propyl) amde = 2.2, 3H), 2.60 - 2.50 (m 2H), 2.09 (dq, J=

12.9, 1.58 - 1.33 (m 2H), 0.81 (q, J=

3015) 04s PRI 117 004605 - 180 - csaz a O+ 8. 60 (Qﬁ@fméooggsm
7.69 (dl, J =8.9, 1.7, 2H), 7.43 -7.3320d- 4H), 7.31 - 7.25 (m 2H), 7.21
-7.13 (m 1H), 6.70 (s, 1H), 4.31 (dd, J= 15.2, 6.5, 1H), 4.24 (dd, J =
15.2, 6.2, 1H), 391 376(m 2H) , 256(ddd J=12.8, 7.1, 4.4, 1H), 2.17
- 2.04 (m 1H). 93— m-A—f34561—H-+V 0—Hcr6—
(S)-3- Hydroxy-2 g“‘ﬂ enyl - pyrroI|d| ne 3 caH(S) yIHc acid 4- chl orobenzyl
am de " A344"

1y
5 F
Br

(R)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-bromobenzyl amide
"A42" 1% N=N

o HQ )
o TS
H
T

(R)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(5-ethyltetrazol-2-yl)ethyl] amide

15

I|A43II

m Bl

(R)-3-Ch|oro-2—oxo-1—phenylpyrr0||d|ne-3-carboxylic acid 3-

bromobenzyl amide

IIA44|I
25
N N\N
» \ J
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

30 Z2-pyrazol-1-ylethyl) amide
| (2-py ylethyl) B

35



HPLC 3.53 mn HO* NHO-B\0 OHOH

[1-[[(3S)-3.-hydroxy-2-oxo-1- phenyl pyrrol i di ne- 3- carbonyl ] am no] - 2- ( 3-

t hi enyl I ic acid 25 30 WD 2012/ 048775PCT/ EP, 4 181 -
F paany )g(;%l%/ﬁ& 44161 A HEOR6R% 608

(S) - 3- Hydr oxy- 1- (1- met hy1- 2- oxol, 2, 3, 4=28Brahydr oqui nol i n-6-yl) - 2-
oxopyrrolidine-3-carboxylic acid 3- chloro-5-fluorobenzyl amde 8.72 (t,
J=6.3, 1H), 7.58 (dd, J= 8.8, 2.4, 1H), 7.54 (s, 1H), 7.30 - 7.24 (m 1H),

7.20 (s, 1H), 7 —8—6-7,
O, lH) '3.83 (t, o 6 8, 2H) 3.24 (s, |3H),
- 2.51 (m 3H), 2,13 dt Jm—13 0, 7.6, 1H). |3.67
.67 N ..0 mn 6]

1H), 4.24 (dd, .
2.87 (t, J=7.3,|2H. 2.6
mon [446] "A3461 cl 1

GO ooy |

5
(S)-3-Hydroxy-2-o>:o—1-phenylpyrrolldine—3-carboxylic acid
(2-pyrrolidin-1-ylethyl) amide
IIA46I|
10
AN
( g:\7"
. _ F
F
cl
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
15

3-chloro-2,4-difluorobenzyl amide

!1A47Il

20 B,

(8)-3-Hydroxy-2-o0xo0-1 -phenylpyrrohd:ne-3—carboxylic acid
3-chloro-4-fluorobenzyl amide

{. "A48" Q
25 o
XN F
r
Cl
30 (8)-3-Hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylic acid

3-chloro-5-flucrobenzyl amide

35



(R) - 3- Hydr oxy- 1- (1- met hy1- 2- oxo-

oxopyrrolidine-3-carboxylic acid 3-
0.1% of TFA in H20, B-
Col um: XY®NFYL7EB (50x4. 6 mm 3.5u) + ye node 30 35 LC-
Agi | ent 1100 seri es)
Col um: Chronolith Speed Rod RP18e-50-4.6 Flow rate.

25Met hod: A-

(i nstrunment:

1, 2, 3, 4-tetrahydroqui nol i n-6-yl) - 2-
chl or o-5-f 1l uor obenzsd ar ni de LCMVS:

0.1% of TFA in ACN: R/ISIQ%F%%)&%@‘%JE n.

WO 2(@04/-048775PCT/ EP2011 /004608 -182 -
2.4 M/mn Sol vent A:

wat er + 0.05% of HCOOH Sol vent B: acetonitrile + 0.04% of HCOOH 5 W.: 220
nmGadient: 0-2.8 min 4%of B to 100%of B—2_8-3 3 mn100%of B—3$$
10Met hod: A- 10| mviA4$IHCDS, B- . ACN: flow - . Colum: X BridgLe C8
(50x4. 6mm 3.5u) |- ye node¢ Tine %8 005 158.0 & 505 1005 20 HRLC:
Met hod: A- 0.1% of TFA ih H20, B- 0. 1% of TFA - fflow - 2.0ml/ m n.

Col um: X Bri dg«E C8 (50x4.6 nnm 3. 5u) 78,2505 8. 0100 8./1100
8.55 30105 $$$ Met hod: i Sopropanol : fl 0. ntime: 20 mjn 35
Col umy Chiral pgk AD - 183 - Table 1 | bition of MgFAP-2

Cl
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

5-chloro-2-fluorobenzyl amide

IIA50I|
10
F
(8)-1-(3-Chloro-4-fluorophenyl)-3-hydroxy-2-oxopyrrolidine-
15 3-carboxylic acid 3-bromobenzyl amide
IIA51 n
20
(S)-1-(3-Chloro-4-fluorophenyl)-3-hydroxy-2-oxopyrrolidine-
3-carboxylic acid (2-thiophen-2-ylethyl) amide
“A52II O '
25 o HO )R
F -
Y
e
Br
30

(8)-1-(2,4-Difluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-bromobenzyl amide

35



| C50 of conmpounds of the fornula I accordi ng to the I nvention Corrpound No.
| C50 enzyme Compound No. IC50 enzyne "AI" A "Al6" "A2" C "Al7" A B "A18"

A D Ao B0, A B ALY A ATA2ZY ATAB" B " A23" by s

"A10" C "A26" C "Al 2"
- 205 -
"A53" O. H
Ho, N
0. \s
5 Br
(R)-3-Hydroxy-1-naphthalen-1-yl-2-oxopyrrolidine-3-
carboxylic acid 3-bromobenzyl amide
IIA54II
10
(S)-3-Hydroxy-1-niaphthalen-2-yl-2-oxopyrrolidine-3-
15 carboxylic acid 3-bromobenzyl amide
IIA55II
AN
1
S
20

(S)-3-Hydroxy-1-naphthalen-2-yl-2-oxopyrrolidine-3-
carboxylic acid (2-thiophen-2-ylethyl) amide

IIA561I

F
(S)-1-(3-Chloro-4-fluorophenyl)-3-hydroxy-2-oxopyrrolidine-

3-carboxylic acid 3-chloro-2-fluorobenzyl amide

30 HA57I|
H HO N
CI\%{ 0 D/CI
(8)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
35

carboxylic acid 3-chloro-2-flucrobenzyl amide




C "A27" A "A13" C "A28" A "Al4" C "A29" A "Al5" C "A30" "A31" A "A46"
"A32" A "A4T7" A "A33" A "A48" A "A34" C "A49" A "A35" C "A50" A "A36" B

ASL _wol g(f‘isz4s7"?‘s37 A TASZT A TA3ET A PCT/EP2011/004608
- 206 -
||A58|| O
F :
cl 0 Q
5 F

(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chloro-2-fluorobenzyl amide

"A59"

o Y
10 N
HN E

(S)-3-Hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylic acid
(thiophen-2-ylmethyl) amide

15 "A60" =
Oy O
\ N
SJ\

20 O
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

(benzothiazol-2-ylmethyl) amide

T L0
\

25
N "CI
H o
(S)-3-Chloro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
30 (2-thiophen-2-ylethyl) amide

35



"AS3" C "A39" C "A54" A "A40" A "AS55" A "A41" B "A56" A "A42" C "A57" A
"A43" C "A58" A "A44" B "A59" A "A45" C "Ae0" C "Ael" C'A71" "A62" A"A72"
C "A63" A'A7/3" B "A64" B"A74" C "A65" A"A75"

WO 2012/048775 "ABE" A A76"P&‘/Eé%¥i}00§gd%77"
- 207 -

"A62II

(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(furan-2-ylmethyl) amide

IIA63||'
Dt

3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (3-
methylbutyl) amide

OHQ
s Rle

3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(furan-2-ylmethyl) amide

OHO
7 ’QLJ{N

H 4
s

3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (2-
thiophen-2-ylethyl) amide

"A64II
15

20

"A65ll

25

IIA66II

30

3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (2-
furan-2-ylethyl) amide

35



B "A68" B"A78" B "A69" A"A79" "A70" "A80" "A81" "A231" B "A82" "A233" A
"A83" "A240" A "A84" "A250" A "Al62" A"A253" A "Al163" C'A254" A "Alc64"

A" A260" N " "A261" A "A170" A'"A267" A - 165 - "Al7]. "AITON A
"Al72" QQ%%“MZ\?" A173" A "A282" 208 QCTIEEOIﬁgMQOS

0]
F
N N
Cl 0

5 F
(R)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

"ABT"

carboxylic acid 3-chloro-2-fluorobenzyl amide

IIA68II

0
F
10 C'\d\ﬁ HO  )—N
I

(R)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-2-fluorobenzyl amide

"ABY" ==
15 S :\ C
ﬂ
7 O
}Ijll X OH
20 (R)-3-Hydroxy-1-naphthalen-2-yl-2-oxopyrrolidine-3-
carboxylic acid (2-thiophen-2-ylethyl) amide
"A7Q"

é;} ﬂ

25
0
(R)-3-Hydroxy-1-naphthalen-2-yl-2-oxopyrrolidine-3-
carboxylic acid 3-bromobenzyl amide
30 —

35



A "A180" A "A283" A "Al181" A "A284" A "A192" A "A285" C "Al93" A "A286" A
"A200" A "A287" A "A211" A "A288" A "A215" A "A290" A "A220" B "A292" C

A295 BWéA230]i9/048%\75 A298" B "A316" B "A300" C "A320" A A301J'CT/EP2011/004608
"A71II

| >

(8)-3-Hydroxy-1-naphthalen-1-yl-2-oxopyrrolidine-3-

T

carboxylic acid 3-bromobenzyl amide

IIA72|I Br
A N
F
N— OH O
(R)-1-(2,4-Difluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
15 carboxylic acid 3-bromobenzyl amide
1|A73I’l Br- CI
/ T yF
Q Ve
20 FN 550
o)

(R)-1-(3-Chloro-4-fluorophenyl)-3-hydroxy-2-oxopyrrolidine-
3-carboxylic acid 3-bromobenzyl amide

IIA74I|

O. H
25 o HO N
N
9 F
Cl

(R)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

30 3-chloro-4-fluorobenzyl amide
IIA751I
HO
20
— N
0]
()

35 (R)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

benzyl amide




"A321" C "A302" A "A323" B "A303" C "A324" A "A305" B "A326" B "A307" 10
"A329" B "A308" C "A333" C 1050:10 nM- 1 AM= A1 AM- 10 AM= B > 10 AM=
C The follow ng exanples relate to nedi canents: WO

2012/ 048%%5%@65111004608 - 186 - hydrochloric acid, sterlvEmme Oé?oesd
transferred into injection vials, |yophidilsed under sterile conditions and
seal ed under sterile conditions. Each injection vial contains 5 ng of
active conmpound. 5 Exanple B: Suppositories A mxture of 20 g of an active
conpound of the oo+t —wth—100—g—-of—soeyateecithinand14060—gof—€9coa
butter is nelted, ed(into noulds and all t@ cool. Each supposijtory
contains 20 ng Rf activel conmpound. 10 rrpl : ip~an A sol ution ils
prepared from1l{g of an active conpouly he ¥ rmJI 9.38 g of Nc{H2P04
2 H20, 28.48 g of Na2HPOf1 12 H20 ang0. 1 g of benzal kowi'urerl5 chloride in
940 m of bidistilled wate he lutijon is
made wp to 1 | and steri iség‘}- y(#%gg?@?éirb@tg%%b ?Ofé%ﬁr(%gﬁn g used in
the formof eye|drops. 20Exanpl e Barlfdxyticraoid S0fomgbefizyhanddei ve conpound
of the formul a I—are—pxe i

condi ti ons. Exarpl"évlfz" Thbl ets 25A mxture of 1 kg of e conpound |of
the formula |, 4 kg of |actose, 1.2 kmot%% starch .2 kg of taljc and
0.1 kg of magneisi um steafate i s presse a go i-orfal manner to gijve
tablets in suchla way that each tablet Nt{i Nrrg of active conmpoynd.
30 Exg | e F: Dyagees Tabl et s are pressed L,Bgously to Exanple E and

subsedquent|ly coated in a t nner atin f,.Sugrose,

potato starch, \al c, tragacgﬁ?'ﬁ éBg enyl%wam% W@%@Vdﬁ'ﬁéil/m4608
- 187 - Exanpl e| G Capsul es carboieyn@ga@a (Zufﬁlbﬁﬁeﬁ-QDSFI@!-hW #hidgehe fornula |
are introduced (nto hard gelatine capbsules in conventional manner iln

such a way that | ed&¥78apsul e cont ai ns /\p
15 [ 1 é}

(R)-1-(4-Fluorophenyi)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid (2-thiophen-2-ylethyl) amide

25 (R)-3-Hydroxy-2-oxo-1-p henylpyrrohdlne-3-carboxy|ic acid
3-bromobenzyl amide
IIASOII
Br- ( ,\l N’@
C Cl
30 N~ oHo

o}
(8)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyirolidine-3-

carboxylic acid 3-bromobenzyl amide

35



20 ng of the active conpound. Exanple H Anpoules A solution of 1 kg of

active conpound of the fornula I
transferred i nto ampoul es,

filtered,

and seal P #H8#87W erile conditions.
conpound.
Clains 1. Conpounds of the formula I
\

(CH2) Het
CH B(OH) 2] CH2Het
R3denotes OH, H
2, 3 or 4 C atoi
or 5 C atons, w
N (CH2) nAr3, N
be substituted |

(CH2) nCyc,

15 20 25 30 WO 2012/ 048775PCP+AER2011/ 004608 -

|, AR,
, R2 an
nere one
CH2) nHet
oy A, Arl

in 60 | of bidistilled water 10is sterile
| yophi li sed under sterile conditions
Each anpoul e cont ai nsPGBERPIEIM8E; i ve
188 - Patent

10in which Rl denotes [C(R4) 2] nArl,
15R2denot es C(R4) 21nAr 2,

| G CH2- NHCQA or A,

CF3, CHF2 or N3,

R4 together & so de } e al kyl ene having 2, 4
2 group may also/belmHephaded by NH, NA, N COA,

, CH A CHeb nAr3 &K+ S07 may
enot es phenyl ,\xapht hyl or each of |which

is unsubstituted or nono¢, di-, tri-, tetra- or pentassHEtuted by A
OH, . NH2, NHA, NA2, COOAj Clt(g\lAZ :
NHSCRA, COA, CHO, Heti, :502&%51 @%B’P“%i%ﬁ‘ A?’%gg‘ efu SERRATLM '%%Shth or
bi phenyl, each of which is UnSld:B%deIHéﬁdldOCB chARe-2-fltbrobehyl amidigt r a-
pentasubstituted_hy Hal A OH QA "NH? NA?, NP, CM COOH 35 WO
2012/ 048775PCT/ _PZ'M'OOAQGOS - 189 - COOA, NA, CONA2, NHCOA,
NHSO2A, COA, . Heti, SO2NH2 and/ or notles pghenyl which ig
unsubstituted of nono-, di- or trisubsti N O4, OA and/or A| 5
Het der®t es a mono- or bi Eyclic saturgt aro- matic
het erocycl e having 1 to 4 N, and/or r S atons whieh i s unsubsti|tuted
or nono-, di- o trisubsiltuted by Hal, A’ OH, OA, NH2, NHA, NA2, NO2,| CN,
COOH, COOA, 10( CH2) nCONHR, (§ Dfﬁg‘fhh‘bro &) R EXEYAZo xy NS P y iNbIRERA3 - COA,
CHO, Heti, 502NH2, 502A Jané/gj =0, Heti dlgnot eE mn%l c saturat edJ
unsaturated or aromatic 1etero@9&@<¥h@ﬂﬁﬁg3-$hl0®0~2 -fluorgbena apnid@d/ or S
at ons whi ch " T
15 A83
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
20 (5-methyl-1,3,4-oxadiazol-2-yImethyl) amide
"A84"
25
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(3-methylthiophen-2-ylmethyl) amide
I!A85II
30
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
| (thiazol-2-ylmethyl) amide J

35



15i s unsubstituted or nmono-, di- or trisubstituted by Hal, A OH OA NH2,
NHA, NA2, NO2, CN, COON and/or COOA, Het2denotes pyridyl, pyrimdinyl,
furyl, thienyl, imdazolyl, pyrro- lyl, oxazolyl, oxadi azol yl, i soxazol yl,

t hi azol yWO 24124485751 , 20t etrazolyl or thiadi azol e, Adenot cRCUBRROAHMMENS or
branched al kyl having 1-10 C atons, in_wipch 1-7 H atons may be repl aced by
F, C, Br, OH CHO COA, COOA, CN, CONA2, GONNA and/or CON H2, 25and/or in
whi ch one or two non-adjacent CH and/or CH2 groups may be replaced by 0, N
and/or NR4, or Cyc, Cycdenotes cyclic alkyl having 3-7 C atons,
30Hal denot es F, |CI"AG®" of I, denotes O, %\2 3 or 4 and phar maceuti dal | y

usabl e salts, tautoners and stereoi soner der eof ud| ng m xtures

thereof in all ratios. 3% 2. Conpounds accpr m1l in which WO

2012/ 048775PCT/ EP2011/ 004%1608 - 190 - Rlderptes p en benzyl napht hyl or
OFA

bi phenyl, each ¢f which |s unsubstituted or , tri-, tetra- ar
pent asubstituteg by Hal, | CN, NHCOA, NHSO2AN %nd/ or CON H2; 5A or
(CH2) Het, and phar maceu4 ically usable salts, otautomers and stereoi soners
thereof, including mxtu gfs Bfﬂu@@fZ-bﬂoﬂLbhérWlp lidhe-Gampooiis axet@-di ng
to daim1l or 2/in which|1l0R2denotes [C(R4)2] Ar2 CH B( OH) 2] CH2Het ,

(CH2), Cyc, -C A2, CH CE:H) phenyl A d O(Pdlﬁﬂ 2 V@ﬁ phar maceutically
usabl e salts, t'Wnb d—stereoisonmers_thereof—nchudimg—nrxtures
thereof in all rati 4; Conpounds accgordiyng to one oF-Nqore of Claing 1-3

in which 20R3denotes OH, | N3, N -12 gr-4 afid ph ally usable galts,
t aut orfék s and stereoi somers thereof, inctuding \m ur ereof in all

rati os. 5. Conplfunds according to one or nor/e aims 1-@ in which
25Het denot es pyfidazinyl| pyrazolyl, benzi nfdag@ylo, pyridyl,

di benzof uranyl , Etcar bazol /I i ndol yl, di hydroi ndol yl, benzofuranyl,

di hydr obenzof uranyl, 2, 3t 110 i oh erazi nyl,
nmor phol i nyl, tef rahydropL/ra @1 ogﬁ?’rﬁa*h n |)?§ih2§g°lﬁy%h n Yél:dérgél ﬁdol y

di hydr oqui nol i nyl, di hydroi soqui nehitropylic aeidr Zbyatobenzy bimgé

t et r alypdr oi soqu nq%%ng , "“-nﬂ7nt#$y'——q“-nAVG'-n"' 4nh+h°'°7-n‘+7 puri nyl ,
napht hyri di nyl , pyfi di phyl, indazolyl, furyl |n1da- 35zol yl,
pyrrol yl, oxazolyl, oxad azonI, |soxaFonI oI - azolyl,
tetrazol yl, thiadiazole, |benzothi azol ' WO

2012/ 048775PCT/ EP2011/ 004608 - 191 ., aI yn;dlnyIO 1 3 odloxolyl
benzoxazol yl, pilperidin-[L- yI yrroFldln- yl, 1, 2- ox n 2-yl,

1, 2, 5- oxadi azi nan-2-yl, [, 3-oxazi nan- 3-yl or hexahydrop ri d|n |, each of

whi ch2igs 5unsubsti t ut ed (Rbﬂd24@ilf1UQ6®pl‘ﬂ@n)élJBéWde)¢y OH9PWOI@UG-@OO¢\,

Dy G (ao e, (b i (R SRS e0, 0 o

t hereof, includ| ngaBottufes thereof in all ratgos. 10 6. Conpounds
according to one or norefof Clains 1-5_in whic enot es pyridazi n;l
pyrazol yl, pyrigdyl, pipefrazinyl, norph [ HO riyn dinyl, furyl,
thienyl, imdazplyl, pyrtolyl, oxaze} Y i hi azol yl ,
triazeigyl, tetrazolyl, thiadiazole, pi pyi di n-1-yl,
tetrahydropyranyl, 1,2-okazinan-2- yl, 2, 5-oxadi azi 2-vyl,

1, 3- oxazi nan- 3- fll or hexapydropyri m di nyl, each of whi ch i $runsubstituted or
nmono-, di- or (R)-1-(4-Bromophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chloro-2-fluorobenzy!l amide

“AgOH

Q H
30 Ho N
O .
@
— N S\

(R)-1-Benzyl-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid
35 (2-thiophen-2-ylethyl) amide




20tri substituted by A and/or OA
tautoners and stereoi somers thereof,
s according to one or
napht hyl
di -

rati os.
denot es

(CHONnCyc,
(CH2) nHet, R3de
2, 3 or 4 Cato

group may al so
CH A, CH 0-(CH2
Het denot es pyri
carbazolyl, ind
2, 3-di*hydr obenz
t et r ahydr opyr any
di hydr oqui nol i ny
t et rahydr oi soqui
15napht hyri di nyl
pyrrolyl, oxazol

qpound

unsubstltuted or
NHCOA, NHSO2A, SCOR2A and/ or
CH[ B( OH) 2] CH2Het ,

adiaznlp

&hzyl ,
nono-,

VAR 2

e repl acs
NAr3, N-|
azi nyf,

lyl, dih
p-1,4-di o
|, quinol
|, dihyd

py:rmq

yI oxadi

ki

and pharmaceutically usable salts
i ncluding m xtures thereof in al
nore of Clains 1-6
or bi phenyl, each of whi cff
tet r&130r pentasubstituted by Hal,
(CH2) nEl et ,

-C- Ar2, CH(CECH)phenyl,

—35R4denotes H-or alkyl—having

11/ 004608 92 - R2 and R4

5354 , where one (

d by NH, NA N 2)RAF3, N (CH2) nHet 2
02A or 0 5 and/o eCBubstltuted by A,

Eyrazolyl, ﬁ pyridyl, di benzofur
droi ndol yl, benzoftraryl,

i 8)-1- B&ﬁ?r-eﬂﬂﬂﬁbxy-@o&@p?ﬂbﬁtﬂhe 3ogurpbRylicwdid

inyl, isoquinolinyl, isolndolyl,
oi soqw nol i n@-thl@@ﬂﬁfhﬂwdﬁtbblﬁlaﬁ&idﬁnyl

di [
azol yl , Isqsmrws-fm@m@éﬂlzyl antigé azol yl ,

, tri-,
CONH2: A or
A_or

p12/ 048775PCT/

tetrazolyl t hi
1, 3- béﬁ&odloxol
1, 2- oxazi nan- 2-
hexahydr opyri m
trisubstituted
(CH2) nCONA2,  SG
pyrazolyl, pyri
thienyl, imdaz
tetrazdl yl, thi
tetrahydropyran
1, 3- oxazi nan- 3-

!

yl,

|, "ARRiz0
|, 1,2, 5
inyI ea
by A, QA
PA, NHSO2
dyl , pi pe
JIyI, pyr
adi azol e,
1,2-0

| or hex

h9n7nth|a7nlvl imdazol1, 2-Npyridinyl
Fazolyl plper' pAasl-yl, 20pyrroI|d|n 1- yI
oxadi azi nan- 2- yi, /A, 3- oxazi nan- 3-yl or
ch of which is uRS nmono-, di-
COOA, COA, CHO, 2)nCONHA,
A, =0 and/or pyri dazi nyl
azi nyl , nDrpho- s rimdinyl, fury!,
gdSéL?r g(é?pzxgrl pko-b;;glp o ;la,%/r;cpl }r{g Zc(?stlrl?)/oxyhz:ralcfjl
xazi nan- 2-

ahydr opyri d| ny ylégﬁgg-%%wa I s- e L

or

d

or nono-, di- o
pyrimdinyl, fu
oxadi azol yl, i s{
WO 2012/ 048775P
al kyl 20aving 1-
Br,
one or two non-
and/ or NR4, or

tri-, 10tetra-

phenyl which is
QA and/or A Cy
Cl, Brsor I, de
tautomers and s
rati os. 20 8. Co

30

OH, CHO, COA
adj acent

t'AGbs1
yl, thie
bxazol yl ,
CT/ EP2011
L0 C at om
,  COOA,
pyc, Ar 2d
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Compound No. Structure/ nane
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid 3-bronobenzyl

am de 194 - NHO -

(S) - 3- Hy W R2B43%D- 1- phenyl pyrrol i di ne- 3- car boxyl i ¢ aci d PCT/EP2011/004608

[ 2-(5-tert-butyl oxazol - 2-

N---.,-NLN-----\ H IS

ynet hyl ] am de 2143" HON-r---N O-1

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic acid

[2-(5-ethyltetrazol-2-yl

et hyIJLarri de 0 HOO=0CC

- = = = _!_!“__

enyl pyrrolidi rboxylic nNd 3-chl or obenZ
07,0

3ny|pyrro|idine-§ bdxyl Nt benzyl am dg
1- phenyl pyrrolidine-3-£ oxylic acid

ami de - 195 - I OH O

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(5-methyithiophen-2-ylmethyl) amide

)
~ H
F{f o O,m
F

(8)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3,5-difluorobenzyl amide

0
O
H HO —N
mg o) @,C,
Cl

(S)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3,5-dichlorobenzyl amide

(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3,5-difluorobenzyl amide

(S) - 3- Hydr oxy- 2} oX\98"ph
am de "A5" HO| M- 1-
(S) - 3- Hydr oxy- 24 0xo0- 1- phg
HO 0 (S)- 3-Hydr oxy- 2- 0x0:;
3-di f | uor onet hoxybenzyl «
5
"ASG"
10
15 ||Ag7n
20
IIA98II
25
llAggll
30
35
|

Cl

cl
(8)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3,5-dichlorobenzyl amide

yl



0- 7-401 (S)-3-Hydroxy-2-o0xo0-1-phenyl pyrrolidi ne-3-carboxylic acid

3-fl uorobenzyl

(S)-3-Hydr o%%%/ﬁ

am de "A8"

HCOO 040 ill F

- 0X0- 1- phenyl pyrrol i di ne- 3-carboxylic acid

3-trifludfOHBYAERYbenzyl amide "A9" HOO Oit-Th 40 PCT/EP2011/004608
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di neZ23bcar boxylic acid
3-(2-nmet hyli mdazol -1-yl)benzyl am de "A10" / / N .
- N'---m\ -
"A100" owf
.... N
N H/DF
S
S F
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
3,5-difluorobenzyl amide
IIA1 01 n OH&)
10 "y
gigf Hfﬂ?;:jr,m
S
C
(8)-3-Hydroxy-2-ox0-1-phenylpyrrolidine-3-carboxylic acid
15 3,5-dichlorobenzyl amide
"A102" OH ((3
n—{ N i
a~ﬂ<‘j§ o
= Cl
20 (8)-1-(3-Chlorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
"A103" owf
25 7 jg o) F
T
F
C
(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
30

35
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O HHN (9S)- 3 Hydroxy 2- 0xo- 1- phenyl pyrrclidi ne- 3-carboxylic acid

(5 tert-butyl -

’“I

"N,
d

[2 (5-ethyltetrazol -

10

15
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25

30

35

, 4- oxadi azol - 3-yDet hyl] am de "All"

00 H OH

Hydr oxy- 2- oxo -1 phenylpyrrolidine-S-carboxyIic acid

2- cyclob’@h?‘vw@iﬂi’%) amde - 106 - "Al2"  * N_ - _N'- -RCT/EP2011/004648
N (S)- 3- Hydr oxy- 2- oxo- | - phenyl pyrr ol2tgi-ne- 3- car boxylic acid

5-cycl opentyl-1, 2, 4- oxadi azol - 3- Aet hyl ] am de "A13" < N\

.-N, N OR FI NN (S) 3- Hydr oxy- 2- oxo- I-phenyl pyrrol i di ne-3-carboxylic

"A104"

1-yl)ethyl] am de éMA "NMNM __-- 100 oS N

0

/A

— 0]
cl
(5)-1-(2,3-Dihydrobenzo-1,4-dioxin-6-yl}-3-hydroxy-2-oxo-

pyrrolidine-3-carboxylic acid 3-chloro-5-fluorobenzyl amide

N
N HO
0

"A105"

Q

F~</ \ ©
= o
cl O~/

(S)-1-Benzo-1,3-dioxol-5-yI-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide

|IA1 06"

~ Ho o P
{5 E 3
Cl

(8)-3-Hydroxy-2-oxo- 1-quinolin-6-ylpyrrolidine-3-carboxylic

acid 3-chloro-5-fluorobenzyl amide

"A107"

0
F/\ NS
~ HO']
o\
Ci

(S)-3-Hydroxy-1-methyi-2-oxopyrrolidine-3-carboxyiic acid

3-chloro-5-fluorobenzyl amide

, 0



OH (S) - 3- Hydr oxy- 2- oxo-| - phenyl pyrrol i di ne- 3-car boxylic add
12-(5-nmethyl -1, 3, 4-thi adi azol - 2-ypet hyl ] am de "A15" 0" OH HN

(S) - 3- Hydr oxy- 2- 0xo- | - phenyl pyrrolidi ne-3-carboxylic acid
12-(5-trW‘?6‘IVJF’8?P€F$1y1- 1, 3, 4- oxadi azol - 2-yDet hyl | ami de " ATE-TERPOHPO4EE8

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne237car boxylic acid [2-(2-

nmet hyl t hi azol - 4-ypethyl] amde - 197 - "Al7"

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrolidi ne-3-carboxylic (2-thiazol-2-ylethyl)
S\ - 00 NH OHacid amde ~A18 40
(S)-S-Fwdroxy-Z-OQBJq bhunylpyrrolidine-3-carbox
[ 2- (5- nnet hyl t hi ophen-2-yCethyl] , \ 2 0 OS N
(S) - 3- Hydr oxy- 24 0xo- 1- phenyl pyrrol i di rre: %)
[2-(3-nethy|pyrazol-l-yp?thyl] Es n__ 7-

5 .

(8)-3-Hydroxy-2-oxo-1-propyipyrrolidine-3-carboxylic acid

am de "A19"

3-chloro-5-fluorobenzyl amide

IIA1 09”

OW _
N
10 QE{HOO \@\

F

(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid phenyl amide

"A110"

O
156 SN _-N
N o} i

(S)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid (1-methyl-1H-pyrazol-4-yl) amide

20 "A111" 0
N
AT
O
F’<:— (9]
Cl

25 (R)-1-(2,3-Dihydrobenzo-1,4-dioxin-6-yl)-3-hydroxy-2-oxo-
pyrrolidine-3-carboxylic acid 3-chloro-5-fluorobenzyl amide
IIA1 1 2" O

W@

30 0

7 N\

570
Cl

(R)-1-Benzo-1,3-dioxol-5-yl-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chloro-5-fluorobenzyl amide
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N H OH acid am de "A20" --

(S)- 3-Hydr oxy- 2- oxo- 1- phenyl pyrrolidine-3-carboxylic
3-chloro-2-fluorobenzyl LO O -NNIIl H OHF CI acid am de "A21"

(S) - 3- Hy M 2/9483%%- 1- phenyl pyrrol i di ne- 3-carboxylic Fempa011/004608
3-chloro-2,6-difluorobenzyl F O 0O NN218H OHF acid amde - 198 - "A22"
-.-. 1 (S)-3-Hydroxy-2-oxo0-1-phenyl pyrrolidi ne- 3- carboxyl I C

5- brono- 2-f | uorobenzyl 0 0 N 40 ,OHH Br acid ami de "A23" 0
(S)-3-Hydroxy-2-0x0-1- nhnn\/l errnI idine-3-¢ enzyl

0 0 NO H OH Br| ach#?3ni fe” " A24" Jb

5 (R})-3-Hydroxy-1 —me’rhyl-2-oxopyrro|ldlne-3-carboxy||c acid

3-chloro-5-flugrobenzyl amide

"AT14"

10 o z
Cl

(R)-3-Hydroxy-2-oxo-1-propylpyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide

15 "A115"
("
|
Cl
3-Fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-
20 chloro-5-fluorobenzyl amide
"A116" F
~ON
cl NN
25 N on O
(8)-3-Hydroxy-1-(2-methyipyridin-4-yl}-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
"A117" F
30

cl”

(8)-1-Ethyl-3-hydroxy-2-oxopyrrolidine-3-carboxylic acid 3-

35 chloro-5-fluorobenzyl amide




----. (S)-3-Hydroxy-2-o0xo0-1-phenyl pyrrolidine-3-carboxylic

(pyridin-3-ylnethyl) N\ H OH acid am de "A25" | e

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-car boxylic

(6- pyr r oW ARH2487 Dyri din-2-yinethyl) o o \ NN, H OH aci d BGA/BB2MLYH608

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne<x3gcar boxylic (pyridin-2-ylnethyl) O

O HO acid amde - 199 - "A27"

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrolidi ne-3-carboxylic 0 0 ---, ,---C. HOH

aci d 3-net hyl benzyl anide "A28"

(S) - 3- Hydr oxy- 21 oX8118phenyl pyrrol i di ne-3-cérboxylic FR 1ip0 o " HNit |OH

acid 3-trifluoronethyl benzyl am de "A29" | Pu O Olr\} B Brr
o\

0
N OH
H o

(R)-1-Ethyl-3-hydrcxy-2-oxopyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide
"A119"

F - :
10 L J N
Cl
N
H

(S)-3-Fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

15 "A120" F

20 (R)-3-Fluoro-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

"A150" 3-Azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid (3-

chloro-5-fluorobenzyl) amide

25 "A151" 3-Amino-2-oxo-1-phenyipyrrolidine-3-carboxylic acid (3-
chlore-5-fluorobenzyl) amide
IIA1 62" ?
30 o
F
F F F

(8)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
35

carboxylic acid 3-fluoro-5-trifluoromethylbenzyl amide




(S)-1-(4-Bronophenyl )-3- hydroxy- 2- oxopyrrolidine-3- carboxylic acid
3-bronobenzyl amde "A30" s\ 'O 0O NNHO

(S)-1-(4-Bronopheny)) - 3- hydroxy 2- oxopyrrolidine-3- carboxylic |

(2-t hi opNEH2B24 %ﬁyl) amde "A31" s\ FF0 o H OH B rfe AT bacos
(8)-1-(2,4-Difluorophenyl)-3-hydroxy- Z-Qitﬁpyrrol I di ne-3- carboxylic acid
(2-thi ophen-2-ylethyl) amde - 200 - "AK" r ).  --%------ 5-k' NN H CH
(S)-1-(4-Fluorophenyl) - 3-hydroxy-2-oxopyrrolidine-3- carboxylic acid

(2-thi ophen- 2- yIﬁthLL%_a.jn_de_Azz_QdQ_as' d-H4111S
(S) - 3- Hydr oxy- 2] 0x8183bhenyl pyrrol i di Qe- 3-carboxylic (2-thi ophen-2-yl ﬁthyl)
| dfy

am de " A34" H ON HO 0 \)
(S) - 3- Hydr oxy- 24 0x0- 1- phy
[2-(3-tert-butyl-1,2,4-0

- 3-agar boxylic acid

I]@e "A35" OoH O HO ----- NI N

5 F
(S)-1-(4-Fluoropheriyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3,5-bistrifluoromethylbenzyl amide

"A164"
10
T D
F
F F

15
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
3-fluoro-5-trifluoromethylbenzyl amide

"A165"

FF
N <
20 quHHO, N
F
FF

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

25 3,5-bistrifluoromethylbenzyl amide
"A166" F
ja~e
30 ’ AN ’&o
NH,
O

(8)-3-Amino-2-oxo- 1-phenylpyrrolidine-3-carboxylic acid 3-
. chloro-5-fluorobenzyl amide
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/[ acid am de (S)-3-Hydroxy-2-o0xo-1- phenyl pyrrolidine-3-carboxylic
[2-(5-ethyl-1,3,4-thiadiazol -2-ypethyl] "A36" oH HO 11104 _ / S /Necri
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i d| ne- 3- carboxylic acid

3-t hi azowczzwpfﬂﬁi@| amde - 201 - "A37" 0 Hd 10/ S PCT/EP2011/004608
(S)-1-(3-Chl orophenyl) - 3- hydr oxy-2- oxoppenal i di ne-3- carboxylic acid
(2-thi ophen-2-ylethyl) amde "A38" 0 0 HO\ NH FXYCl Br
(S)-1-(4-Fluorophenyl) - 3-hydroxy-2-oxopyrrolidine-3- carboxylic acid
3- bronobenzyl am de "A39" 1

(S) - 3- Chl or 0- 2- px6A16Bhehyl py r ol i di ne- 3- car hgx I i c bromobenzyl 0 le
am de acid 3- "pA4Q0" car aoxyl% acid 01,,N | ll H1\. eNS -/

5 «g

(R)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

g
-

3-chloro-5-fluorobenzyl amide

"A168" F
10 Q\\ ( :
’\\
N
¢! HNWé ’&
NH, ©
0
15 (R)-3-Amino-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-
chloro-5-fluorobenzyl amide
"A169"

20
25 (8)-3-Azido-2-oxo-1-phenylpyrrolidine-3-carboxylic acid 3-

chloro-5-fluorobenzyl amide

IIA.1 70“ -
cl =N
'N’QN\
F :

30 HN—( bH'o

O

(8)-3-Hydroxy-1-(1-methyl-1H-pyrazol-4-yl)-2-oxo-

pyrrolidine-3-carboxylic acid 3-chloro-2-fluorobenzyl amide

35



(R)-1- (3-Chl orophenyl) - 3- hydr oxy- 2- oxopyrrol i di ne-3- (2-thiophen-2-ylethyl)

amde - 202 - "A4lll , , OHO HLINIIKk40 Br
(R) - 1- (4- Fl uor ophenyl) - 3- hydr oxy- 2- oxopyrrol i di ne-3- carboxylic acid
3- br onobavy g284878 " A42" 0 HOL\4=-76J 0/ H 401 PCT/EP2011/004608

(R) - 3- Hydr on/ - 2- oxo- 1- phenyl pyrrol i di ne<s39ocar boxylic acid

[ 2-(5-ethyltetrazol -2-ypethyl] amde "A43" 0 C oNC,,NO Br

(R) - 3- Chl or 0- 2- oxo0- 1- phenyl pyrrol i di ne-3-carboxylic acid 3- bronobenzyl
am de "A44" [I OH HN NN , CN C1/
(S)-3-Hydroxy- 2-&0)2A4I4'ph=nyl pyFrol i di ne-3-carboxylic (2-pyrazol-1-yl etlhyl)
acid amde - 203 - "A457 O T/

(S) - 3- Hydr oxy- 24 0xo- 1- ph{
(2-pyrrolidin-14{ylethyl)

5
(S)-3-Hydroxy-1-(2-methoxyethyl)-2-oxopyrrolidine-3-
carboxylic acid 3,5-difluorobenzyl amide
1] 17 "
10 A172
15 (S)-3-Hydroxy-2-oxo-1-p-tolylpyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide
"A173" Cl

F
20 ' {\

N
N oH O
]
(S)-1-Cyclohexyl-3-hydroxy-2-oxopyrrolidine-3-carboxylic
25 acid 3-chloro-5-fluorobenzyl amide
llA1 74"
—N
Lw
N

30 N—{ ©OH ©

H o

(S)-3-Hydroxy-1-(1-methyl-1H-pyrazol-4-yl)-2-oxo-
pyrrolidine-3-carboxylic acid 3-chloro-5-fluorobenzyl amide
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.-. ) Cfik ci (S)-3-Hydroxy-2-oxo-1-phenyl pyrrolidine-3-carboxylic acid
3-chloro-2, 4-di fl uorobenzyl amde "A47" 0 HO\ El --;---- Cl

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3- carboxylic acid

3- chl or oW 301183 enzyl amide "A48" 0 0 HONH CYth C PCT/EP2011/004608
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di neg33car boxylic acid

3-chl oro-5-fluorobenzyl amde - 204 - "A49" 0 0O HO\ .efik a

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid

5-chl oro-2-fluorobenzyl anmide "AS0" 0 o HQ NE ClRr
(S)-1-(3-Chl or o} 4*A1 T o phenyl)Q'S hydroxy 2- OX pyrrol i di ne- 3-carboxyl|ic
aci d 3-bronnobepzyl am de "A51* 0 HQ )-NH ?

° 0 HO
(8)-3-Hydroxy-2-oxo-1-m-tolylpyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide

"A176"
10 N N—
{
OH O
(R)-3-Hydroxy-1-(1-methyl-1H-pyrazol-4-yl}-2-oxo-
15 pyrrolidine-3-carboxylic acid 3-chloro-2-fluorobenzyl amide
!|A177l| CI
F A
20
N cH O
H
0
(R)-1-Cyclohexyl-3-hydroxy-2-oxopyrrolidine-3-carboxylic
acid 3-chloro-5-fluorobenzyl amide

25 IIA178" Cl
F

: Z Ho o~
N j —<N

30 OHO ©
(R)-3-Hydroxy-2-oxo-1-m-tolylpyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide

35



(S)-1-(3-Chloro-4-fluorophenyl) - 3-hydroxy-2- oxopyrrolidine- 3-carboxylic
add (2-thiophen-2-ylethyl) amde "A52" 0" HO O F Br

(S)-1-(2,4-D fluorophenyl) - 3- hydroxy- 2- oxopyrrolidine-3- carboxylic acid
3- bromob®Q N124#878 - 205 - "A53" O,H\\--NBr %0 PCT/EP2011/004608
(R) - 3- Hydr oxy- 1- napht hal en- 1- y1- 2- oxopyrxpal.i di ne- 3- carboxylic acid
3-bronnobenzyl am de "A54" 0 ON HO el O Br

(S) - 3- Hydr oxy- 1- napht hal en- 2-y1- 2- oxopyrrolidi ne-3- carboxylic acid

3- bronobenzyl amide "A55" Q Q 40

(S) - 3- Hydr oxy- 11 ndpA7®al en- 2- yk- 2- oxopyrr
(2-thi ophen-2-ylethyl) am de "A56"
f 1 uorophenyl) - 31hydr oxy- 2- ox@pyr ol i di ne-
3-chl oro-2-fl uogobenzyl am desA%7" O
(S)-1-(3-Chl orophenyl) - 3} ®¥dr oXy- 23 oxo
3-chl %r 0- 2-fl uorobenzyl am de HN

el i di ne-3- carboxylic acid
N \0 F (S)-1-(3-Chloro 4

Y 04. Cl
e-3- carboxylic acid

OH O

(5)-1-(2-Cyanophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chioro-5-fluorobenzyl amide

n " F
W\;\E
Cl
HN :
oH ©
0
15 (S)-1-(4-Cyanopheny!)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
IIA1 81 n Cl
/
F : 5 H ~N > N
20 NA
o oH ©

(S)-3-Hydroxy-1-(6-methylpyridin-3-yl)-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
IIA1 82" CI

) Q CE@

30 (8)-3-Hydroxy-2-oxo0-1-o-tolylpyrrolidine-3-carboxylic acid

3-chloro-5-fluorobenzyl amide
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- 206 - "AS8II HNHC *040 F

(S)-1-(4-Fl uorophenyl) - 3- hydr oxy- 2- oxopyrrol i di ne-3- carboxylic acid
3-chl oro-2-fl uorobenzyl am de "A59" V HN 01-10

(S) - 3- Hy M BIY28987%- 1- phenyl pyrrol i di ne- 3- carboxylic acid PCT/EP2011/004608
(t hi ophen-2-yl et hyl) am de "A60" / N-225-

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic
(benzot hi azol -2-ylrnethyl) 0 OH HO acid am de "A61" \ SSNs i HO acid

am de (S)-3-Chl oro-2-0x0:1- phenyl pyrrolidine-3-carboxylic

(2-t hi ophen- 2- y[ ef AJBS" " AB2" 5 OHO 0
Iidi ne- 3- ca lic acid

(S)-3-Hydroxy-2{oxo0-1- phF ry| p
(furan-2-yl met h‘yl ) am de| " A63

5 0]

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

[2-(3-fluorophenylethyl] amide
10 "A184" | F
15

(8)-3-Hydroxy-2-ox0-1-phenylpyrrolidine-3-carboxylic acid

[2-(4-fluorophenyl}ethyl] amide

[ "A1 85"
: S
S
N
S0
N~ oH
0O

25

(8)-3-Hydroxy-2-ox0-1-phenylpyrrolidine-3-carboxylic acid
phenethyl amide

n " F N
A186 N
30 /@ N
Cl
HN o
o OH

(R)-1-(2-Cyanopheny!)-3-hydroxy-2-oxopyrrolidine-3-

35 - carboxylic acid 3-chloro-5-fluorobenzyl amide




---.:/ 3-Hydroxy- 2-oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid (3-
nmet hyl butyl) am de " A64" OHO 0 O

3- Hydr oxy- 2- 0x0- 1- henylpyrrolldlne 3-carboxylic acid (furan-2- t hyl )
ani de " Al é‘? il—\ _OH . R 520} bt

3- Hydr oxy- 2- oxo- 1 phenyl pyrrol i d| ne- 3-e&Boxylic acid (2-
t hi ophen-2-ylethyl) amde "A66" OHO N H\ ----
3- Hydr oxy- 2- 0Xx0- 1- phenyl pyrrolidi ne- 3-carboxylic aC|d (2- furan-2-ylethyl)

amde - 208 - TAer N_14 —H - Co*0 —F

(R-1-(4-Fl uoropheﬂ}ﬁ? 3 hydroxy 2- oxopyrrolidi AR~ 3- carboxylic acid
3-chl oro-2-fl uorobenzyl am dg™A68" 0 N gn W7 ..., Il 0. C

(R) -1-(3-Chl orophenyl)-3 hy

g V- 2-0 di ne- 3- carboxylic acid
3-chl or o- 241 uor pbenzyl am ) ' 4014111 NOH O O
(R) - 3- Hydr oxy- 1{ napht hal en- 2-y1- EN%%Z ol i di ne-3- carboxylic acid
(2-t hi50phen- 2-ylethyl) amide "A70" {BH 0410

(R)-1-(4-Cyanophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide

"A188" Ci
7
F HVQ\\
8]
0 OH

(R)-3-Hydroxy-1-(6-methylpyridin-3-yi)-2-oxopyrrolidine-3-
15 carboxylic acid 3-chloro-5-fluorobenzyl amide

"A189"
- >r§ o

(R)-3-Hydroxy-2-ox0-1-p-tolylpyrrolidine-3-carboxylic acid

20

3-chloro-5-fluorobenzyl amide

"A190"

( L
25 N N
N OH O
H "o

30 (R)-3-Hydroxy-1-(1-methyl-1H-pyrazol-4-yl)-2-oxo-

pyrrolidine-3-carboxylic acid 3-chloro-5-fluorobenzyl amideJ
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) OH HO (R -3-Hydroxy-1-napht hal en- 2-y1-2-oxopyrrolidine-3- carboxylic
acid 3-bronobenzyl amde - 209 - "A71" 111 14-, carboxylic O H amde 40
(S) - 3- Hydr ox -1 napht hal en- 1-y1- 2- oxopyrrolidine-3- HQ IDN Br acid

3- br onob &/} 7£ Br carboxylic anide PCT/EP2011/004608
(R-1-(2, 4- D|f| uorophenyl ) - 3- hydr oxy- 2-Q@#@pyrrolidine-3- NNofri 0 O acid
3-bronobenzyl "A73" 3-carboxylic Br C F am de riN

(R)-1-(3-Chl oro-4-fluorophenyl) - 3-hydroxy-2-oxopyrrolidine- OH0 0 acid
3- bronobenzyl TA74" 101

(R) - 3- Hydr oxy- 2] 0x8191ph{ nyI p@trolidine- xylic
3-chl oro-4-fl uorobenzyl
5
(R)-3-Hydroxy-2-oxo-1-o-tolylpyrrolidine-3-carboxylic acid
3-chloro-5-fluorobenzyl amide
IIA1 92" Cr NHZ
o
o]
10 _ e
N EOH O
H%
(S)-1-(4-Carbamoylphenyl)-3-hydroxy-2-oxopyrrolidine-3-
15 carboxylic acid 3-chloro-5-fluorobenzyl amide
|1A193n cl @
JoRean
| F T 0
20 N
H
(8)-1-(3-Cyanophenyi)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
"A194" Cl
25
F N~
N
A\
N—( oH O N
o]
30 : (R)-1-(3-Cyanophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 3-chloro-5-flucrobenzyl amide
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Hel C amde acid "A75" 111 acid Ho\ H
(R) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne- 3-carboxylic benzyl am de - 210 -
"A76" HO 11ki O 00 BrBr

(R) - 1- ( 4V YHBBMERAY 1) - 3- hydr oxy- 2- oxopyrrol i di ne-3- car boxBGT/EPZQL}/QP4608

3- bronobenzyl amde "A77" Br 100 o N-HzgH

(R) -1-(4-Bronophenyl) - 3- hydroxy- 2-oxopyrrolidine-3- carboxylic acid
(2-thi ophen-2-ylethyl) am de "A78" 40,7 0 0.  p NHOCH

(R -1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3- carboxylic acid

(2-thi ophen- 2-y| el'AJ95" afri de "@79" OHO N O Br
(R) - 3- Hydr oxy- 2{ oxo- 1- phéenyl pytrol i di ne- 3-cafboxylic acid
N
F Hkg:{
0
5 o OH
(8)-3-Hydroxy-2-oxo-1-(tetrahydropyran-4-yl)pyrrolidine-3-
carboxylic acid 3-chloro-5-fluorobenzyl amide
IIA196|I
" G—k 27(\ /@
O HO
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
15 [2-(2-fluorophenyl)ethyl] amide
"A197" NHz
Jil VQ\\ o
20 o OH
5-[(S)-3-(3-Chloro-E-flucrobenzylcarbamoyl)-3-hydroxy-2-
oxopyrrolidin—1-yl]pyridine—2-carboxylic acid amide
"A198"
25 NJ
flea
o OH
(8)-1-(1-Ethyl-1H-pyrazol-4-yl)-3-hydroxy-2-oxopyrrolidine-
30 3-carboxylic acid 3-chloro-2-flucrobenzyl amide
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3- bronobenzyl amde "A80" Br CI NHOH O O
(S)-1-(3-Chl orophenyl) - 3- hydroxy- 2-oxopyrrolidine-3- carboxylic acid

3- bronmob -24i - "A81" CI HN Hoosit Br

(S)-1- (4%§$§hﬁﬁﬁgﬂil) 3- hydroxy 2- oxopyrrolldlne 3- carbox ?nmngygmaw
3-chl oro- 2-fl uorobenzyl amide "A82" 0-BR9HO F
(S)-l-(2,4-D'fIuorophenyl)-3-hyd r oxy- 2 oxopyrrolid ine-3- carboxylic acid
3-chl oro-2-fl uorobenzyl amde "A83" \ol MNThOHO H O

(S) - 3- Hydr oxy- 2+exe—i—phenyHpyrrot-di-nre 3—6a%boAy.ic atte-

(5-met hyl - 1, 3, 4. oxé&?%zol ethyl) am de ¢

o] (S)-3-Fwdroxy 2- 0X0- 1-
(3-nethy|thioph¢n-2-y|net
0 (S)-3-Hydroxy{2-o0xo0-1-|
(thiazol -2-yl nethyl) am

5

(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
(1-phenylcyclopropyl) amide

|IA200" C! N
F - \
10 = N
N AN
z O
3 OH

(S)-3-Hydroxy-1-{1-isopropyl-1H-pyrazol-4-yl)-2-oxo-

15 yrrohdme -3-carboxylic acid 3-chloro-2-fluorobenzyl amide
"A201"
2 W’C

(S)-3-Hydroxy-1-(1-isopropyl-1H-pyrazol-4-yl)-2-oxo-

pyrrolidine-3-carboxylic acid 3,5-difluorobenzyl amide

"A202" Cl =
25 ? ') \ 7
-N
H
!

20 (8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid

[2-(3-chloro-5-fluorophenyl)ethyl] amide
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0 (S)-3-Fl uoro-2-oxo-1- phenyl pyrrol i di ne-3-carboxylic acid (2-
t hi ophen-2-ylethyl) amde "A87" 5kNJr\ i_4, ¢, HNOH O O
(R -1- (3\@5@5@m9§yl) 3- hydr oxy- 2- oxopyr r ol | di ne- 3- car bopyt/eE208000d608
3- bronobenzyl amde "A88" o NHOH 1/ \‘g)

(R -1-(2,4-Di fl uorophenyl) - 3- hydroxy 270K pyrrolidine-3- carboxylic acid
3-chl oro-2-fl uorobenzyl am de "A89" o HN HO CI\0 Br

(R -1-(4- Brom)phenyl) 3- hydroxy 2- oxopyrrolidine-3- carboxylic acid
3-chl or 0- 2-f | uorOhEHERH gm deg; “A90"— Ori— 0 HO '\

(R) - 1- Benzyl- 3- hydr oxy- 2{ oxopyrrol i di ne- 3 car boj I|c aC|d

(2-t hi ophen-2-yliethyl) am g 213 -

(S)-1-Benzyl- 3- hydr oxy- 2{ O rroI | d| boxyl [ c aci d
(2-thi ophen-2-ylethyl) afdé ™A%}

(S) - 3- Ami no- 2- oxo- 1- phenyl pyrrol i = -car boxylic acid

(3-chlgpro-5-fl ugprobenzyl ) am de 25" H@ "OHN o
(S) - 3- Hydr oxy- 24{o0xo- 1- phenyl pyrrol i di ne- 3-carboxylic
(5- met hyl f ur an- 2- yl net hyll YS)-3-Hydroxy-2-oxo-1-(4-trifluoromethylphenylpyrrolidine-

3-carboxylic acid 3-chloro-2-fluorobenzyl amide

"A204"

’ )

D‘N%Q

dHo ©
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
15 ((18,2R)-2-phenylcyclopropyl) amide
“A205"
Q € o'
20 0 HO

5-[(R)-3-(3-Chloro-5-fluorobenzylcarbamoyl)-3-hydroxy-2-
oxopyrrolidin-1-yl]pyridine-2-carboxylic acid amide

"A206" Cl N
F )
25 (i/ /Q/N{
N N
§]
0 OH

(R)-3-Hydroxy-1-(1-isopropyl-1H-pyrazol-4-yl)-2-oxo-
30 pyrrolidine-3-carboxylic acid 3-chloro-2-flucrobenzyl amide
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411 0 acid amde "A93" e'i 0 -. HNOCHO O O

(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol | di ne-3-carboxylic acid
(3-nethyl fura nmet hyl) am de "A94" 1. -Th Noi-i 0 HO
(S)-3- Hyb‘%%%%}”ﬁ“&i% 1- phenyl pyrrolidi ne-3-carboxylic acid PCT/EP2011/004608
(4-net hyl t hi ophen-2-yl methyl) amide --204- "A95" i SN* H\j - OHO o
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid

(5- net hyl t hi ophen-2-yl net hyl) anm de "A96" o HN HO \ofa C F

(S) 1- (3 Chl Oronhnml1\ 3 h\Ld_lLr\V\l 2 oxenvrroli carbhovvul i~ ani A

y - ORXOPyT 1O lUrl ll\, \J CATrVOAyT T U acvit u
3,5-difl uoroben‘ﬁyl gﬁ? "A97 0 H HO CI/&y
(S)-1-(3-Chl orophenyl) - 3- hy deox 2 oxo re '& e-3- carboxylic acid
5-di chl orobenzyl am de|" A9 ie FF
F N

0

o ©OH

(R)-3-Hydroxy-1-(1-isopropyl-1H-pyrazol-4-yl)-2-oxo-
pyrrolidine-3-carboxylic acid 3,5-diffuorobenzyl amide

A208" Cl O
10 ,©\/H ~N
F N %
I O

(R)-3-Hydroxy-2-oxo-1-(tetrahydropyran-4-yl)pyrrolidine-3-

15 carboxylic acid 3-chloro-5-fluorobenzyl amide

|rA209ll Cl N
(IF [
Pra-—y
H N
0
0 ©OH

(R)-1-(1-Ethyl-1H-pyrazol-4-yl)-3-hydroxy-2-oxopyrrolidine-

20

3-carboxylic acid 3-chloro-2-flucrobenzyl amide
IIA21 Ou O

g

1-(1-Acetyl-2,3-dihydro-1H-indol-5-yl)-3-hydroxy-2-oxo-
pyrrolidine-3-carboxylic acid 3-chloro-5-fluorobenzyl amide

30 |

35



(S)-1-(4-Fluorophenyl) - 3-

3, 5-di fl uor obenzyl am de

(S) - 1- (40 2HREp¥ERY 1) - 3-

3, 5-di chl orobenzyl am de
(S) - 3- Hydr oxy- 2- oxo- 1- ph
3, 5-di fl uorobenzyl am de '
(S)-3-Hydroxy-2-0xo0-1-ph

hydr oxy- 2- oxopyrrol i di ne-3- carboxylic acid
"AQ9" oHO ... GC5. A F C

hydr oxy- 2- oxopyrrol i di ne- 3- car boR§T/ER20AEPYY608
-215 - "Al100- 28 N F
enylpyrrolidine-3-carboxy|ic acid

"A101" OH Op C IliHC
nyl pyrrolidine-3-carboxylic acid

3, 5- di chl or obenzy!"A&il e’
(S)-1-(3-Chl orophenyl) - 3-
3-chl oro-5-fl uonobenzyl
(S) - 1- (4- Fl uor ophenyl ) -3
3-chl oro-5-fl uonobenzyl

'A102F oFt ONHIO d
hyd - 2- oxopyrro | di ne-3- carboxylic acid

am 103" qh
1Ayd - 2Hox pym i ne-3- carboxylic acid
am de - 104 N Ho H 0110 \

o) OH
(S)-1-(1-Ethyl-1H-pyrazol-4-yl}-3-hydroxy-2-oxopyrrolidine-
3-carboxylic acid 3,5-difluorobenzyl amide

o™

0 OH
(S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(3-chloro-2-fluorophenyl)ethyl] amide

SSTeey

(S)-3-Hydroxy-2-oxo-1-(4-trifluoromethylphenyl)pyrrolidine-
3-carboxylic acid 3-chloro-5-fluorobenzyl amide

5
I!A2 1 2"
10
15
"A213"
20
“AZ14"
25
30

@i@*

o} HO
(S)-3-Hydroxy-2-oxo- 1-(4-trifluoromethylphenyl)pyrrolidine-

3-carboxylic acid 3,5-difluorobenzyl amide
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C (S)-1-(2,3-D hydrobenzo-1, 4-di oxi n-6-y1) - 3- hydr oxy- 2- oxo-
pyrrolidine-3-carboxylic acid 3-chl oro-5-fluorobenzyl am de "A105" 0 \ N
HON H\O 0 cdo,7

(S)-1- Bes’(‘z?%-zq_l,z@fﬁﬂ%xol 5-y1-3- hydr oxy- 2- oxopyrrol i di ne- 3- e&FB6 &y /Pocdw%sc d
3-chl oro-5-fl uorobenzyl amide "A106" 0-233HO H 0401 N NN Cl

(S) - 3-Hydroxy-2-oxo- 1-quinolin-6-ylpyrrolidine-3-carboxylic acid

3-chl oro-5-fl uorobenzyl am' de "A107" o FN. ITHHO ' yO \

Cl (S)- 3-Hydroxy hyh—2- exepyrroH-di-ne—3—carboxytec—actd
3-chloro-5-fl uorobg\é;§ am' - 217 - "A1Q8._  FN 11 Hd 400
G (S)-3-Hydroxy-2-oxo-1{prapyl pyrrolidiné gar boxylic acid
3-chl oro-5-fl uonobenzyl am "A109" o z
(S)-1-(4-Fluorophenyl)-3{hydroxy- 2- oxgpywrol 1 di ne-3- carboxylic acid phenyl
am de "A110" o|01 /F (S Ny 1) - 3- hydr oxy- 2- oxopyrrol i di ne- 3-
carboxylic acid]|(1-methyl pyrdzOhe4= ye am de
OH
O
(8)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
3-cyanobenzyl amide
1IA216I| C
10 F
F F
Q) . ors
H N
OHO ©
15 (R)-3-Hydroxy-2-oxo-1-(4-trifluoromethylphenyl)pyrrolidine-
3-carboxylic acid 3-chloro-2-fluorobenzyl amide
"A217"
» YL
O HO
(R)-3-Hydroxy-2-oxo-1-{4-trifluoromethylphenyl)pyrrolidine-
3-carboxylic acid 3-chloro-5-fluorobenzyl amide
"A218" F
25 Z
20 (R)-3-Hydroxy-2-oxo-1-{4-trifluoromethylphenyl)pyrrolidine-
3-carboxylic acid 3,5-difluorobenzyl amide
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"Al11" O N HO ff H 00 \ c

(R -1-(2, 3-D hydrobenzo-1, 4- di oxi n-6-y1) - 3- hydr oxy- 2- oxo-

pyrrolidi xylic acid 3-chloro-5-fluorobenzyl am dpctAbdndinoEdse
"UH to ot TREHS) a Fetbiolls

(R) - 1- Benzo- 113- di 0x0l- 5- y1- 3- hydr oxy- Z%pyrrol I di ne-3- carboxylic acid
3-chl oro-5-fl uorobenzyl amde - 218 - "A113" N ' O HHO 0\ C

(R) - 3- Hydr oxy- 1- net hy1- 2- oxopyrrol i di ne- 3-car boxyl ic acid

3-chloro-5-fluo omg\%y. arg de “AtI4— o N HO 40 H 0 C
(R) - 3- Hydr oxy- 24{0ox0-"1-pr opypyrrol i di ne- 3- c QX i ¢ acid
3-chl oro-5-fl uofobenzyl am a 15H f| k L a
3- Fl uor o- 2- oxo- 1- phenyl pyr I ne= xy acid 3-
chl oro-5-fl uorobenzyl am dg A116" HO Ho
(S) - 3- Hydr oxy- 1 ( 2- net hyl pyr| di n- 4- §1H0 2- 8xopyrro| i di ne- 3-

5 (8)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid {2-(3,5-diflucrophenyi)ethyl] amide
IIA220II

> > jas, D»

OHO ©
(R)-3-Hydroxy-2-oxo-1-(3-trifluoromethylphenyl)pyrrolidine-
3-carboxylic acid [2-(3-chloro-5-fluorophenyl)ethyl] amide

"A221"
15 ©_¥ @

o HO
(R)-3-Hydroxy-2-oxo-1-(4-trifluoromethylphenyl)pyrrolidine-

20 3-carboxylic acid [2-(3-chloro-5-fluorophenyl)ethyl] amide
"A222" | F
H
N N’Q
OHO O
25 (R)-1-(3-Fluorophenyi)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid [2-(3-chioro-5-fluorophenyl)ethyl] amide
"A223" F
Q_LH L
30 o puly

oG O
(8)-1-(4-Fluoropheny!)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid [2-(3-chloro-5-fluorophenyl)ethyl] amide

35



carboxylic acid 3-chloro-5-fluorobenzyl am de "A117" F 1111Ny | HHO (S)-1

- Et hyl- 3- hydr oxy- 2- oxopyrrol i di ne- 3-car boxyl i c aci d 3-

chl or o- 5+{/hy ﬁ,ggﬁgyl am de - 219 - "A118" "0 HHO  peT/EP2011/004608
(R -1-Ethyl- 3 ydr cxy- 2- oxopyrrol i di ne- Bﬁrboxyl ic acid 3-

chl oro- 5-fl uorobenzyl am de "A119" F cl2 FO N Ho

(S) - 3- Fl uoro-2- oxo- 1- phenyl pyrrol I di ne- 3- carboxyl ic acid 3-
chl oro-5-fl uorobenzyl am de "Al 20" F I. * NFo H' 0O
(R) - 3- Fl uor 0- 2- gXGatyspitenmy pyr ot T di me=3=-carpoxylic acrd 3=
chl oro-5-fl uorobenzyl am|d "150

3- Azi do- 2- oxo- 1-phenyl pyrnr u@ Te- agyd (3-
chl oro-5-fl uorobenzyl) am dg= A151
3- Ani no- 2- oxo- | - phenyl pynr@l i di ne- 35Ggr ir baxy!l i BNaci d ( 3-

chl oro-5-fl uorobenzyl ) am de "Al62" 0 \ HHo 41 F FFF

(S) - 1-F 4- Fl uor opheny1) - 3 S e(ByC arbaxmpyp mariyil 3 -hyd Bxyenkopyrt o diree B

3-Tluoro-5-trifiuoromet hy lcg%bz)?g/llic %g]ldd[%-(S-chloro—5—fluorophenyl)ethyl] amide

"A225" | C
i: H < 1/
mﬁl‘
F
o
F HO o Ty

(R)-3-Hydroxy-2-oxo-1-(3-trifluoromethylphenyl)pyrrolidine-

10

3-carboxylic acid 3-chloro-5-fluorobenzyl amide

"A226" Cl
H
15 mrq
F Owo g F
(R)-1-(3-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chloro-5-fluorobenzyl amide

20 |'|A227I!
& HO
25 (S)-3-Hydroxy-2-oxo-1-phenylpyrrolidine-3-carboxylic acid
[2-(3, 5-diﬂuoropheny|)ethyl] amide
A228 F
30 7 ?/\/ VCJ\\

o OH

(8)-1-(4-Fluorophenyl)-3-hydroxy-2-oxopyrrolidine-3-
carboxylic acid 2-chloro-3,6-difluorobenzyl amide
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- 220 - "A163" F F isH HOO 40 F FF

(S)-1-(4-Fl uorophertyl)-3-hydroxy-2-oxopyrrolidine-3- carboxylic acid

3, 5- bi st hyl benzyl am de "Al164" 0 arll HO 4. F

(S)-3- Hygﬂ(%k‘ij%goxgo 1- phenyl pyrrolidi ne-3-carboxylic acid PET/EPI011/004508
3-fluoro-5-trifluoronethyl benzyl anmide-2A65" o FF Ild HO, all 41/ FF
(S) - 3- Hydr oxy- 2- oxo- 1- phenyl pyrrol i di ne-3-carboxylic acid
3,5-bistrifluoromnet hyI benzyl am de "Al66" F Cl- ?11-12 0

(S) - 3- Ami no- 2- oxo=t g,\:ll H PYEF oH—the-—3-car bGAyI He—aeta—3=
chl oro-5-fluoro en‘%? amde [-221 - "Al67" 4nNIl CIHN CH O

(R) - 3- Hydr oxy- 21 oxo- 1- pheny Folidi ne- =Har lic acid
3-chl oro-5-fl uorobenzyl am Ag[68 C" HNHO
(R) - 3- Ami no- 2-o§o- 1- phenyl pyr ralndi “\'3 carboxylic acid 3-
chl oro-5-fl uorobenzyl anjde "Al69%: N X

5 0 OH
(S)-1-(1-Carbamoyimethyl-1H-pyrazol-4-yl}-3-hydroxy-2-
oxopyrrolidine-3-carboxylic acid 3-chloro-2-fluorobenzyt

amide

"A230" F
10 >
F‘qn M _ ’[/\/\/N’&O

O HO o]
Tert-Butyl 4-[(R)-3-(3,5-difluorobenzylcarbamoyl)-3-
hydroxy-2-oxopyrrolidin- 1—yl]p|pend|ne 1-carboxylate

oAQ.

(R)-1-(3-Carbamoylphenyl)-3-hydroxy-2-oxopyrrolidine-3-

15

"A231"

20

carboxylic acid 3-chloro-5-fluorobenzyl amide
"A232" F

Cl
O HO o]

25

(S)-3-Hydroxy-2-oxo-1-(3-trifluoromethylphenyl)pyrrolidine-
3-carboxy!ic acid [2-(3-chloro-5-fluorophenyl)ethyl] amide

"A233"
30 : : f
0'Ho ‘

(8)-3-Hydroxy-2-oxo-1-(4-trifluoromethylphenyl)pyrrolidine-
35 3-carboxylic acid [2-(3-chioro-5-fluorophenyl)ethyl] amide




Cl- HN--,\,:, NO\\ + N\\

(S) - 3- Azi do- 2- oxo- 1- phenyl pyr_rol I di ne-3-carboxylic acid 3-

chl oro-5-fl uorobenzyl am de "A170" C .-CN N HM bH O

(S) - 3- Hy ¥RXY2PHT3 et hy 1- 1H- pyr azol - 4- y1) - 2- oxopyrrol i di n
acid 3-chl oro-2-fluorobenzyl am de - %#2&7--"Al71"
(S)-3-Hydroxy-1-(2-net hoxyet hyl ) - 2- oxopyrrolidine-3- 101 1 0 acid

3, 5-di fl uorobenzyl am de "Al172" a It HNS 06H
(S)-3-Hydroxy-2-oxo-1-p-tolylpyrrolidine-3-¢

('S) - 3- Hydr oxy- 141- met hy 1.

acid 3-chloro-51fl uorobe1 am de -

1 pyrazo - 1) 2- éI‘I‘OH
n&y "AL7

i d

| o

rboxylic acid

3-chl or o- 5- f | uof obAR34T arﬁ:de 'A173" C .N-O OHO O
(S)-1-Cycl ohexyl - 3- hydr oxy Q opyrrol I di ne-
3-chl oro-5-fl uofobenzyl a A 4H H

RCHERUI LAY

carboxylic

di ne4-carboxyliqgq O

* HN

(S)-3-Hydroxy-240xo-1-m1{ol yI pyrroli di“ﬂe £ carboxylic acid

3-chl dr o- 5- 1 uof obenzyl ‘a'ﬁ%)q"?-(S—Fluor0phenyl)-3-hydroxy—2—oxopyrrohdine-3—
carboxylic acid [2-(3-chloro-5-fluorophenyl)ethyl] amide

"A235"

Cl
Negtt
F
10 @J : E
OHG © F
F

(S)-3-Hydroxy-2-oxo-1-(3-trifluoromethylphenyl)pyrrolidine-

3-carboxylic acid 3-chloro-5-fluorobenzyl amide

15 I'FA2361I F >k
o
Q O
Ly
o Hé: 0
20 Tert-Butyl 4-[(S)-3-(3,5-diflucrobenzylcarbamoyt)-3-

hydroxy-2-oxopyrrolidin-1-yl]piperidine-1-carboxylate

25

||A237n Ci
H
>/ : :S NH
E O Ho 0 4

(5)-1-(3-Carbamaylphenyl)-3-hydroxy-2-oxopyrrolidine-3-

carboxylic acid 3-chloro-5-fluorobenzyl amide
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"A334" F :
@\N/\\ ~N
L S
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(8)-3-[4-(2-Chlorobenzyl)piperazine-1-carbonyl]-3-hydroxy-
1-phenylpyrrolidin-2-one
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(S)-3-Hydroxy-1-(1-methyl-2-oxo-1,2,3,4-tetrahydro-
quinolin-6-yl)-2-oxopyrrolidine-3-carboxylic acid 3-chloro-5-
ﬂuorobenzyl amide
"A346" | ,
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Process for the preparation of compounds of the formula | according to
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WO 2012/ 048775PCT/ EP2011/ 004608 - 265 - or c)a radical R3 is converted into
anot her radical R3 by replacing an OH group with a hal ogen atom or

repl aci ngygadidhagesn atomwi th N3, and/or a base or acid ofp¢imerfoorombm | is
converted into one of its salts. 10. Nb%kganents conprising at |east one
conmpound of the formula | according to~ i'm 1-8 and/or pharnmaceutically
usabl e salts, tautoners and stereoi soners thereof, including m xtures
thereof in all ratios, and optionally excipients and/or adjuvants. 11.
Conpounds of t heyf or my gyhpaGrPbetHEch@ufd Ri M 1-8, and pharmaceutical ly
usabl e salts, tautoners and stereoi sonmers thereof, including mxtures
thereof in all ratios, for use for the treatnent of tunours, tunour

net ast ases, proliferative diseases of the nesangial cells, haenangi ong,
proliferative retinopathy, rhqynato d arthritis, atherosclerotic
neovascul ari sati on, psoriasis, r vgscul ari sation, osteoporosis,

di abetses and obesity, |ynphoid l/epukadm a, ﬁynphonﬁl 25mal aria and prostate
hypertrophy. 12. Conpounds accodiRg A0 Claimll, where the tunour disease
is selected fromthe group 30of the squanous epithelium the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix, the
thyroid, the intestine,1the I%ver, the brain, the prostate, the urogenital
tract, the |ynphamhichsiRsaehRt havesthemenninghdndieatgakdn Glaien lung, t he skin,
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| eukaem a, acute |ynphatic |eukaenm a, chronic |ynphatic |eukaem a,

Hodgki n' s | ynphoma, non-Hodgkin's | ynphoma, 13. Conmpounds of the
formula | accordjn .aim 1- ng/ or iolqgically 5 acceptable salts
t hereof for useq‘if 6%‘%‘%%%‘&%1?%‘%9385 C?H?%ﬂ?@“?%ﬂgre a therapeutically

ef fective anount of a conpound of the formula | is admnistered in

conbi ggti on with a conpound fromtgewgr Qup 1) oestrogen receptor nodul ator,
2) androgen receptor nodul ator, 3RtNRnoi d rBteptor 10 nodul ator, 4)
cytotoxic agent, 5) antiproliferative agent, 6) prenyl-protein transferase
i nhibitor, 7) HMG CoA reductase inhibitor, 8) HV protease inhibitor, 9)
reverse transcrijpissch RAandi R oavntheli@®pahingt hedicategi ingHa@sils i nhibitors. 15
14. Conpounds of the formula | according to C aim 1-8 and/or

physi ol ogi cally acceptable salts thereof for use for the treatnent of
tumouryg, where a fherapeutically effective amount of a conmpound of the
formula | is admni- 20stered in conbination with radi otherapy and a
conpound fromthe group 1) oestrogen receptor nodul ator, 2) androgen
receptor nodul ator, 3). retinoid receptor nodu] atoy, .4) cytotoxi gent, 5)
antiproliferati \t/bg agen®r tﬁ@)WﬁP@W'P—“ f&P@?ﬁPL{’}dérfgfté?é‘%')émi’%ﬂi'% R
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- 265 -

or

c) a radical R® is converted into another radical R® by replacing an
OH group with a halogen atom,
or replacing a halogen atom with N,

and/or

a base or acid of the formula [ is converted into one of its salts.

Medicaments comprising at least one compound of the formula | accord-
ing to Claim 1-8 and/or pharmaceutically usable salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and option-

ally excipients and/or adjuvants,

Compounds of the formula | according to Claim 1-8,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios, for use for the treatment of
tumours, tumour metastases, proliferative diseases of the mesangial
cells, haemangioma, proliferative retinopathy, rheumatoid arthritis,
atherosclerotic neovascularisation, psoriasis, ocular neovascularisation,
osteoporosis, diabetes and obesity, lymphoid leukaemia, lymphoma,

malaria and prostate hypertrophy.

Compounds according to Claim 11, where the tumour disease is selected
from the group

of the squamous epithelium, the bladder, the stomach, the kidneys, of
head and neck, the oesophagus, the cervix, the thyroid, the intestine, the
liver, the brain, the prostate, the urogenital tract, the lymphatic system,
the stomach, the larynx, the lung, the skin, monocytic leukaemia, lung
adenocarcinoma, smail-ceil lung carcinoma, pancreatic cancer, glio-

blastoma, breast carcinoma, acute myeloid ieukaemia, chronic myeloid
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13.

14.

leukaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia,

Hodgkin’s lymphoma, non-Hodgkin’s lymphoma,

Compounds of the formula | according to Claim 1-8 and/or physiologically
acceptable salts thereof for use for the treatment of tumours, where a
therapeutically effective amount of a compound of the formula | is admini-
stered in combination with a compound from the group 1) oestrogen
receptor modulator, 2) androgen receptor modulator, 3) retinoid receptor
modulator, 4) cytotoxic agent, 5) antiproliferative agent, 8) prenyl-protein
transferase inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV protease
inhibitor, 9) reverse transcriptase inhibitor and 10) further angiogenesis

inhibitors.

Compounds of the formula | according to Claim 1-8 and/or physiologically
acceptable salts thereof for use for the treatment of tumours where a
therapeutically effective amount of a compound of the formula | is admini-
stered in combination with radiotherapy and a compound from the group
1) oestrogen receptor modulator, 2) androgen receptor modulator, 3) reti-
noid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6)
prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibitor, 8)
HIV protease inhibitor, 9) reverse transcriptase inhibitor and 10) further

angiogenesis inhibitors.



